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THE SECON D EDITION. 
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Si numeris in ratione geometrica progredientibus ſub- 
ſcribantur totidem alii æquidiſfarentes, dicuntur hi 


illorum Logarithmi. 
Worri Elem. Arith. 


Beſides theſe, the following are uſed in Trigonometry and Naviga- 
tion, and therefore may perhaps be uſed in this Volume, 


CHARACTERS uſed in this ESSAY. 


Therefore. 

The Sign of Addition, named Plus ; as 243 ſigniſes 
that 2 and 3 are to be added together. 

The Sign of Subtracion, called Minus; as 3—1 de- 
notes that 1 is to be ſubtracted from 3. 
The Sign of Multiplication ; as 3 X2 ſhews that 3 is to 
be multiplied by 2, | 
The Sign of Diviſion; as 6-3 fignifies that 6 is to be 
divided by 3. This is ſometimes written like a 
Fraction, thus, $. 

The Sign of Equality z as 4+1=5 denotes that 4 ad- 
ded to 1 is equal to 5. 


5 
Signifies that the Number denoted by u is to be added 


to 1, and the Sum ſquared; I Tu] that 14 is to 
be raĩſed to the third Power, or cubed, c. 


Square-Root, as V 4 = 2 denotes that the Square- 
Root of 4 is equal to 2. | | | 
Proportionality is thus expreſſed; as 2: 4 :: 6: 12 
denotes that as 2 is to 4, ſo is 6 to 12; and the like 
of any other Proportion. 
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Parallel. 

Angle. Rt. Ly Right-Angle. 

Triangle. _ 

Perpendicular, a 

Sine. S. C. Sine-Complement. C. S. Coſine. 

Tangent. T. C. Tangeat-Complement, C. I 
Co- tangent. | 

Secant. 

Verſed Sine, 

Radius, 
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CHAP. I. 1 


Of Dzrixirioxs, and the Nature and Inveſtigation of 
LoGARITHMS. 


I, OGARITHMS (>4yog and age) are Numbers ſo 
contrived and adapted to other Numbers, that, by 


their Addition or Subtraction, the Product or Quotlent 
of the Numbers to which they are adapted, may be found. 
This Definition expreſſes 4 principal Deſigu and Uſe of 
thoſe artificial Numbers, which Mathematicians diſtinguiſh by 
the Name of Logarichms. But here, (as it frequently happens 
in other Sciences,) a clear, accurate, etymological Senſe can- 
not be underſtood, till we have made a particular Enquiry into 
the Principles of the Science itſelf, 
2. To proceed, then, let us conſider the Nature of a geome 
trical Progreflion, with the Indices ſet over the reſpective Terms. - 
; For Example ; | 
Indices, o. 1. 3. 3. 4. $& 6. ce 
Terms, 1. 2. 4. 8. 16. 32. 64 Oe. 
Here it is evident, that, if we acd any two Indices together, 
their Sum will be the Index of _ Number which is equal — 
- the 


, a a 3. 
* 


; 


4 Nature of Logarithms. 
the Product of the Numbers whoſe Indices are added together; 
Thus, e. g. the Indices 2 and 3, added together, are 2 ; 
the Numbery anſwering to the Indices 2 and 3, are 4 and 8 
and 4 X 8 = 32 = the Number anſwering to the Index 5. 

It alſo follows, from the Nature of ſuch Progreſſions, that, 
if we ſubtract one Index from another, their Difference will be 
the Index of that Number, or Term, which is equal to the 
Quotient of the two Numbers, or Terms, correſponding to the 
Indices whoſe Differences we found : e. g. the Indices 6 — 4 = 
2; the Numbers correſponding to theſe Indices are 64 and 16, 
. 64 — 16 = 4 = the Number correſponding to the In- 

ex 2. N I 
3- Hence it follows, that (by Art. 1.) the Indices of a Se- 
ries of Numbers in geometrical Progreſſion, are Logarithms of 
the Terms in that Progreſſion. 

4. Hence, by the Nature of geometrical Progreſſiohs, it fol- 
lous, that, if the Logarithm of any Number be multiplied by 
the Index of the Power, the Product will be equal to the Laga- 
rithm of the Root when involved to the Height denoted by the 
Index. Thus, for Inſtance : The Index or Logarithm of 4, in 
the above Series, wiz. 2, being multiplied by 3, is = 6 = the 
Index or Logarithm of 64; and 64 = 4 cubed = 4 x 4 X 4. 
© 5. From hence alſo it follows, that the Index or Logarithm 
of any Number being divided by 2, the Quotient will be the 
Index or Logarithm of the Square-Root ; bur if divided by 3, 
| the Index or Logarithm of the Cube-Root ; if divided by 4, the 
Quotient will be the Index or Logarithm of the 4th Power, Se. 
| Example. The Logarithm of 64, in the above Series, is 6; 
which being divided by 3, the Quotient is 2, the Index or Lo- 
garithm of 4, which is the Cube-Root of 64 ; for 4 x 4 * 4 
6. It follows, from the Nature of geometrical Progreſſions, 

that the Ratio of the firſt, and any other Term, is compoſed of 
ſo many equal Ratios as are expreſſed by the Index of that other 
Term: e.g. in the above Series, the Ratio of the iſt and 7th 
Term is made up of 6 equal Ratios ; for the Ratio of the 1ſt 
to the zd Term is as 1 to 2, and of the 2d ro the zd as 1 to 2, 
and of the 3d to the 4th as 1 to 2, and of the 4th to the 5th as 
| i to 2, and of the 5th to the 6th as 1 to 2, and of the 6th to 
the 7th as 1 to 2 3 *,* the Ratio of the 1ſt to the 7th is compoſed 
Of 1XIXIXIXIXI to 2X2X2X2X2X2; 1. e. as 1 to 64. 
Hence plainly appears the Propriety of the 'I'erm, Logaritbmi, 
it benifying, according to its Etymology, a Number of Ratios. 
| 7. Logarithms may be of various Kinds; for, inſtead of the 
| Series, 1, 2, 4, &c. above, we may ſubſtitute any other; 
thus, e. g. if we write the geometrical Series, 1, 10, 100, c. 
inſtead of 1, 2, 4, Oe. it will ſtand thus: 
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Inveſtigation of Logarithms, 5 

Indices or Logarithms, o. 1. 2. 3. 4. Oe. 
erms or Natural Numbers, 1. 10. 100. 1000. 10000. c. 
This is the Form of Brigs's — — ; which are thoſe we 
hall now make it our Buſineſs to diſcourſe on. 
The greateſt Difficulty now remaining is to explain the Me- 
hod made Uſe of by Mr. Brigs, for finding the rithms of 
ne intermediate Terms; becauſe the Natural Numbers, 1, 2, 
) 4» 5» 6, 7, 8, 9, 10, 11, Sc. are not in a geometrical 
Progreſſion, : | 
8. Before we proceed any farther, it may be proper tq obſerye, 
hat, if we ſuppoſe a geometrical Series beginning from Unity, 
hoſe common Multiplier is 1 + u, the Series will be 1, 1+, 


+ A, 1 + u, 1 + „n, Cc. Now, if az be ſuppoſed in- 
efinitely little, it is evident that ſome of the Terms will ap- 
roach indefinitely near to the Natural Numbers, 2, 3, 4, 5, 
&c. and, conſequently, it is poſſible to find the Natural Num- 
er anſwering to any Logarithm, very nearly, though not ex- 
, true. 4 | 
— The Method of doing which may be thus explained. —— 
y the Definition of Logarithms, if x and y repreſent any two 
(umbers, the Logarithm of x x y = the Logarithm of x + the 
ogarithm of y; and therefore, (by Art. 5.) the Logarithm of 


WIS: _ Log: 2, Hence, the * arithmetical 
ſ-an of any two Logarithms is equal to the Logarithm of the 
ometrical*Mean of the two Natural Numbers ; conſequently, 
e Logarithm of any intermediate Number may be found, by 
ding the geometrical Mean between the two given Numbers, 
hoſe Logarithms are given,) and the Logarithm anſwering 
ereto, (viz, the arithmetical Mean of the two given Loga- 
bms;) then the geometrical Mean between the geometrical 
leap juſt found and the neareſt Extreme, and the Logarithm 
ſwering thereto. After this Manner we proceed, till we find 
geometrical Mean ſo very nearly equal to the Number whoſe 
ogarithm we want, as we ſhall think ſufficiently near the 
ruth; then the Logarithm of that geometrical Mean is ſuty 
iently near the Logarithm required, 

10. To illuſtrate this, let it be required to find the Loga- 
hm of 9. Here we have the Logarithms of 1 and 10 given. | 
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Half the Sum of any two Numbers is called an arithmetical Mean ; and the 
are-Rovt of the Product of two Numbers is called the geometrical Mean, 
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6 Vrvgſtigation of Logarithms, 


1.) The Log. of 1 = © 
* Log. of 10 = 1 And VI X 10 = 


— 


Sum = 1 Vo = 3.162277, 
2 —— . the Logarithm of 
Arithmetical Mean o.; 31622777 18 = o. 5. 
(2.) Hence we have the Logarithms of 3. 162277 and 10 
Iven. 
K Log. of 10 = 21. Hence the Log. of 
Log. of 3.1622777 = o. 5 . 
1.8 wiz. of 5. 6234132 18 
N 9.7%. 
0.75 


(3.) We have now the Logarithms of 10 and 56234132 


given. 1 
10. -- - — its Log. 2 1. 

Numbers f 5-0234132 - its Log, = 0.75 

5 1.75 


V 10 * 5. 6234132 = 7. 4989421 | - its Log. = 0.875 
(4-) Here we have the Log. of 10 and 7.4989421 given, 


10. Their 1. 
Numbers 3 7. 4989421 J Logarithms J 0.875 
1.8 
jo 75 


2 
V 10 x 7.498942 1 = 8.6596431 — its Log. = 0.9375 
| (5-) Hence we have the Log. of 10 and 8.659643 1 given. 
T | 


10. heir 1. 
Numbers 8.6596431 Logarithms 1 0.9375 


— —— — 


1.9375 


. * 8.659643 1 = 9. 3057204 = its Log. = 0.96875 


. (6.) We have now the Log. of 8.6596431 and 9.3057204 
given. 9-3057204 : Their 0.96875 
8.659643 I Logarithms 0.9375 


1.906 


9.3057 204 X 8. 6596431 © » its Log. 0.953125 
And 


Inveſtigation of Logarithms. 7 
And proceeding after this Manner, after 25 Extractions, the 
Logarithm of 8.9999998 will be found to be 0.954242 55 which 
we take for the Logarithm of 9, becauſe 19999995 iffers but 
Te625555 or 33;3555 from 9. By the ſame Method, the 
Logarithms of the prime Numbers were found. | 
11. The Logarithms of the prime Numbers being found, the 
Logarithms of the Numbers compoſed of them are found by ad- 
ding the Logarithms of the component Parts ; the Reaſon of 
which is evident from the Definition in Art. 1. Take an Ex- 
ample, Given the Logarithm of 2 = 0.30103, and the Loga- 
rithm of 3 = 0.4771212, to find the Logarithm of 2 x 3 or6. 
The Log. of 2 = 0.30103 
Log. of 3 = 0.4771212 


Log. of 6 = 0.7781512 


12. The Logarithm of any Number being given, the Loga- 
rithm of any Number equal to the Square or Cube, Ec. of that 
Number may be found, by multiplying the Logarithm of the 
Root by 2, 3, Sc. reſpectively, according as the Power, whoſe 
Logarithm is to be found, is a Square, or Cube, c. This is 
manifeſt by Art. 4. 

13. Laſtly, the Logarithm of any Power being given, the 
Logarithm of its Root is found by dividing that Logarithm by 
the Index of the given Power, by Art. 5. 

14. After the Method juſt now deſcribed the Tables of Loga- 
rithms were at firſt made : And, if we confider the great Labour 
and Patience neceflary to the Accompi:ſhment of ſo great a 
Work, how much are we beholden to Lord Neper and Mr. Brigs / 
Certainly their Names will and ought to be perpetuated from one 
Age to another, even to the End of the World ! 

There have lately been invented much eafier Methods of con- 
ſtructing Logarithms than the above; but, as they depend on 
Fluxions, Conic. Sections, c. they cannot be underſtood in 
this Place; and it js ſufficient to have ſhewn the Method by 
which the Tables were made, as we have now no Occaſion to 
conſtruct new Ones. 

15. Having explained the Nature of making a Table of Lo- 
garithms of Numbers greater than Unity, the next Thing to be 
done is to ſhew how the Logarithms of fractional Numbers may 
be found. In Order to which, let it be obſerved, that, as we 
have hitherto ſuppoſed a geometrical Series to increaſe from an 
Unit on the Right-Hand, we may now ſuppoſe it to decreaſe 
from an Unit towards the Left-Hand, as here annexed. 

Log. —3. — 2. — I. o. +1. +2. +3. &c. 
; A. B. 
Numbers, 18058 · _— 1 G0 1. 10. Io. 1000. Se. 
Here 
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8 Of Logarithms of Fractiont. 


Tere the Series from the Point A, or Unity, increaſes towards 1 
„ and decreaſes towards C. Wo 
It is evident, by a bare Inſpection, that, if the Numbers are 
both Fractions, the Sum of their Logarithms is equal to the 
Logarithm of their Product: But if one Number is on the 
Right-Hand of the Point A, and the other on the Left of it, © 
(that is, if one Number is greater than an Unit, and the other 
a Fraction,) then the Difference of their Logarithms will be 
equal to the Logarithm of their Product; and the Logarithm 
of the Product will be on the ſame Side of the Point A as is the 
eater of the two Logarithms, ig 
16. In Order to make a proper Diſtinction, we may denote 
the Logarithm of any Number greater than an Unit by the 
Sign + ; for they may be reckoned affirmative ; and then the 
fractional Quantities muſt be conſidered as negative. 2 
17. It is alſo evident, from Inſpection of the above Series, 
that, if a Number, having an affirmative Logarithm, is divi- 
ded by another Number whoſe Logarithm is a greater afiirma: 
tive Number, tbe Difference of their Logarithms, taken nega- 
tively, will be the Logarithm of their Quotieat. Thus, . g. 
the Logarithm of 100 = 2, and the Logarithm of 1000 23 
their Difference, taken negatively, is — 1 = the Logarithm of 
7e; the Quotient of 100 — 1000. This might have been 
deduced from the Nature of Fractions: For the Numerator of 
any Fraction may be eſteemed as a Dividend, and the Denomi- 
nator as a Diviſor : Therefore, by the Nature of Logarithms, 8 
(Art. 1.) the Logarithm of the Numerator, mins the Loga- 
rithm of the Denominator, is equal to the Logarithm of the 
Fraction: But ſince the Denominator of a proper Fraction is al- 
ways greater than the Numerator, its Logarithm will be greater 
than that of the Numerator, and conſequently it will be impoſ- 
fible to take the Logarithm of the Denominator from that of 
the Numerator ; therefore we are obliged to take the Logarithm i 
of the Numerator from that of the Denominator, and expreſs 
the Difference negatively, for the Logarithm of the Fraction. 
18. The Logarithm of 1, 10, 100, 1000, We. being o, 15 
2, 3, &c. reſpectively, it is manifeſt that the Logarithms of i 
the intermediate Terms may be conſidered as a mixed Number, 
made up of an Integer and decimal Fraction ; and that the in- 
tegral Part, called, by ſome Writers, the Index, (Lat.) by 
others, the Exponent, (from expono, Lat.) and by others, the 
Charaderiſtick, (from Character, Lat.) is one leſs than the 
Number which expreſſes how many Figures the Natural Number 
conſiſts of; e. g. if the Natural Number has 4 Places, the Cha- 
racteriſtick of the Logarithm will be 3; if of 3 Places, 2; if | 
of 2 Places, I, Ge. J 


19. 


i Of Logarithms of Fraftions. 9 
owards 8 ., 9. Diviſion being performed by Subtraction of the Loga- 

X7 rithms, and the Logarithm of 10 — it follows, that the 
ders are Lo garithm of 16 of any Number muſt be one leſs than the Lo- 


— = IX garithm of that Number. Thus, . g. the Logarithm of 7851 
d of it, eing + 3.894925, . ; 
e other 7 | a 
vill be 9 2 = 788.1 + 2.894925 
arithm = 1 y — 
is the 1 2 = 

N 6 785.1 — 78.51 + 1.894925 3-2 
on "WM 3 10 | | 8 L. 

* | © 8 

4 che Bl 8 28.1 - + 0.894925 
en the 5 EZ ** — 7.851 949 5 
Series, * 25 > is 4 
is divi- 4 85 ns = .7851 | | — 0.105075 ] 
firma: * 10 A 
nega- — 
5, e. 9. * | 1 = · 7851 _ 75 IT 
8 i 10 Fae 
thm of 3 5 
e been 2751 = 07851 — 2.105075 : 5 
ator of "yy | 
enomi- 8 * Ee. * . 
3 3 The above affirmative Logarithms were found by ſucceſſively 
of the {EY ſubrrating the Logarithm of 10, viz. + 1 from the preceding 


is al. Logarithm; then, to find the firſt negative Logarithm, + 1 
(the Logarithm of 10) was to be taken from the Logarithm 


— 1 + 0.894925 ; but, as the Log. to be ſubtracted is greater than 
hat of that from which it was to be taken, we are obliged to ſubtract 
rithne the leſſer o. 894925 from the greater 1, and expreſs their Dif- 


ference negatively, for the required Logarithm, (as directed in 
Art. 17,) which gives — 0.105075, Ihen, to find the other 
negative Logarithms, the Logarithm + 1 being to be ſubtracted 
from a negative Logarithm, we have only to add 1 ſucceſſively, 
and expreſs the Sum negatively ; for, by Art. 46, Ehay on Arith- 


xprels 
a... 
'O, 1, K. 
ms of 


b I 1 . . - 
= * metick, to ſubttact an Aſlirmative is the ſame as to add a Nega- 
ive. | 
» of 20. The Logarithms of Fractions may be expreſſed in ſuch a 


Manner, that the fractional Part may be affirmative, and the 
Characteriſtick negative. Logarithms thus expreſſed are called 
binemial Logarithms, (from binomius, Lat.) and are better ad- 
apted for Pradice than the negative Ones. 


21, To find the binomi:] Logarithm of a proper Fract' on. 
C From 


in the 
um ber 
Cha- 
2; if 
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10 Of Binomial Logarithms, 


* From the Logarithm of the Numerator ſubtra& that of the 
Denominator ; remembering, that when we come to the Cha- 
racteriſticks, the CharaReriftck of the Numerator is to be taken 
from that of the Denominator, (after having added the one that 
was borrowed, if any, to the Characteriſtick of the Denomina- 
tor.) N. B. By this Rule may alſo the Logarithm of a cir- 
culating Decimal be found, as the Decimal may be reduced to a 
Vulgar Fraction by the Rules in our Treatiſe of Circulating De- 
cimals. J 


Example. The binomial Logarithm of —.— is = — 1 + | 


894925 
For the Logarithm of 7.851 = 0.894925, by Art. 19. 
The Logarithm of 10 = 1.000000 
- 7.851 As :- 
The Log. of — by this Rule =—1. 4 894925. 


But this Logarithm is more commodiouſly wrote thus, 


1.842925 ; the Daſh over the Characteriſtick ſhewing it is 2 
negative Quantity, and the remaining Part affirmative. 


Hence 


* 


* That the binomial Logarithms, found by this Rule, ere, in Effect, the 
ſame as the negative Logarithms afore deſcribed, may be thus ſhewn, Let 


ws 4&4 FF Www @<a 2» © Kd 


- be any proper FreCfion ; then, putting e for the integral, and » for the frac- 1 


tional Part of the Logarithm of , we have c + » = Ioparithm of „; and N 5 
putting t for the Characteriſtick, and @ == the decimal Part of the Logarithm = 


of 4, then t + @ == the Logarithm of d. Hence, by Art. x7, +a = * 5 4 
=i+Fa—c—r, taken negatively, (that is, changiag the Signs,) viz, — Wl 


t—a+c+r = the Logarithm of . 


But, for the binomial Logarithm, we have two Caſes, iſt, When » is greate- Wl 
than @, then t —c, taken negatively, is — +c;; *,* the binomial Logs- 1 


rithm, according to this Rule, is — r + +r — a, which may ſtand thus, 
—t—a+c>+r, which is the ſame as the above Expreſſion for the negative 


— . 
Legaritbm. adly, When r is leſs than a. Firſt, c +r =c—=1 + I+r = 
the Log. of n; now, ſubtrafting a from 1 + r, there remains 14 —a; 
and taking c — x from t, (according to this Rule,) or, which is the ſams 
Thing, c from t ＋ 1, there remains ef 1 —c, which, taken negat.velv, is 
— - tre for the CharaQtrriſtick 3 . — r — 1 + (the decimal Part 
of the Logaritam) x + r — a= the binomial Logarithm == — + c +r— 8 
—=--i— 4 +c+r, the ſame Expreſſion as that above, tor the negative Lo- 
gxriihm. Q. E. D. 


. 


—— 


ö Of Binomial Logarithms, © 11 

df the | 0 
2 Hence the Log. of — 58 — = .7851 is = 1.894925. 
> that | 
nita- | aber _ 3 
> che. of = = 851 18 2.894925» 
to a 
* | "0 075! = .007851 15 = 3.894925. 

"ap y Se. Se. 


Hence it is evident, that the decimal Part of the binomial 
Logarithm of a decimal Fraction is the ſame as that of an in- 
tegral Number of the ſame Figures; and it is alſo manifelt, 
that, if the ſignificant Figure of the decimal Number is in the 
firſt Place, the Characteriſtic is — 1; if the ſignificant Figure 
be in the ſecond Place, the integral Part of the Logarithm is 
* — 2, Cc. And this is the Kind (ef Logarithms) we ſhall 

* make Uſe of in the remaining Part of this Ess ar, to expreſs 
| fractional Quantities, 

22. In taking out of a Table the Logarithm of any Integer 
not exceeding 10000, we have the fractional Part by Inſpec- 
tion; to which we prefix, for a Characteriſtick, 3, if the 
Number conſiſts of 4 integral Figures; 2, if of 3 integral Fi- 
gutes, fc. that is, the Characteriſtick muſt be one leſs than 
the Number of integral Places: But if the Number, whoſe 
Mogarithm is required, be above 10099, then find the Loga- 
e frac. richm of the two neareſt Numbers to it that can be found in 
the Table, and ſay, As their Difference: the Difference of 
3 and their Logarithms :; the Difference between the neareſt Num- 
"rithm per and that whoſe Logarithm is required: the Difference of 
ö heir Logarithms nearly; which being either ſubtracted from, 
. — Por added to, the neareſt Logarithm, according as it is greater 
er leſs than the required one, will give nearly the Logarithm 
equired. Take an Example. 

Let it be required to find the Logarithm of 367182. a 

The fractional Part cf the Logarithm of 3671 is by the Tas 
dle ,564784, and of 3672 is . 504903 

The 5 367109 is 5.564784 Neareſt Ne. 367200 
Log. of 2 367200 is 5. 464903 The Ne. 367182 


tis a 
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aw heir Dif. 100 and of Log. . 0119 Diff. 18 


elv, is 
a] Part 
8 


ve Lo- 


— — 
„ As 100: . 00119 :: 18: . oo021 nearly; *.* 5.564903 
00921 = 5.564882 nearly = the Logarithm of 367182. 

6-3 . | This 


Such Proportions are expeditiouſly worked on the Line of Numbers on the 
pavigation-Scale, 
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12 To add Logarithms. 4 
This Method being grounded on Suppoſition that the Loga- 


rithms of Numbers between 367100 and 367200 increaſe or 
decreaſe equally, according to their Diſtance from 367100 or 


367 200, is not ſtrictly true, but nearly ſo ; and the greater any 
Numbers are with Reſpect to their Difference, the nearer will 
thoſe Differences be proportional; and therefore, though this 
will not give the exact Logarithm, yer it will be nearly ſo, and 
ſufficiently near the Truth, for moſt Purpoſes either of Buſineſs 
or Pleaſure. ; 5 | , 
If the Number does conſiſt of both Integers and Fractions, 
find the fra&tional Part of the Logarithm as if all its Figures 
were Integers, and to that fractional Part prefix the Index be- 
longing to the integral Part; wiz. make the Characteriſtick one 
leis than the Number of integral Figures, and you will have the 
Logarithm ſought. | | 
Laſtly, if the Number, whoſe Logarithm is required, be en- 
titely fractional, find the fractional Part of the . as 
if it was a whole Number, and to it prefix the Characteriſtick, 
— 1, if the firſt Figure to the Left-Hand be 7 enths ; but, if the 
firſt Figure be in the ſecond Place, or Place of Hundreds, the 
Characteriftick muſt be — 2, c. | 1 
23. When two or more Logarithms are to be added together, 
they may be added by the Rules for adding affirmative and ne- 
gative Quantities in Algebra: That is, 1. If they are all 2. 
firmalive, add them as in common Addition, and the Sum will 
be the affirmative Logarithm required. See Example in Art. 33. 
24. Caſe 2. If the Characteriſticks of the Logarithms to be 
added are all zega/ive, add the decimal Parts together by com- 
mon Addition; and if there is any Thing to be carried from 


the decimal Part to the integral Parts, it is affirmative, (by the * 
Nature of binomial Logarithms,) which reſerve: Then find 
the Suu of the negative Chatacteriſticks; which, being nega- 


tive, the Difference betwixt this Sum and the Carriage, (above 
reſerved,) with the Sign of the greater, will be the Charactei- 
iſtick required. See Example, Art. 36. | 

25. Ceje 3. When the Charatteritticks of the Logarithms to 
be added are ſome affirmative, others negative — add the frac- 
tional Parts as uſual ; only the Carriage from the decimal Part 
to the integral, being affirmative, muſt be added to affirmative 
Characteriiticks ; * Sum, iichifding the Carriage, being 
found, and alſo the Sum of the negative Characteriſticks, find 
the Difference of theſe Sums, and to it prefix the Sign of the 
grea:er, for the required Characteriſtick. See Ex. Art. 34, 
37. 38. | 3 RE. 8x 

26, When one Logarithm is to be ſubtracted from another, 


the Work may be done as in Subtraction of Algebra, by having 
due 


a * 7 find the Difference of two Logarithms, 


* 


13 


Loga- due Regard to the affirmative and negative Quantities. But to 
aſe or be more particular. 
100 Or '» Caſe 1. To ſubtract a leſs affirmative from a greater affirma- 
er any tive Logarithm, find their Difference, as in common Arith- 
er will metick. See Ex. Art. 40. 
zh this 27. Caſe 2. When it is required to ſubtract a greater affirma- 
), and * tive from a leſs affirmative Logarithm, it is the ſame as to find 
uſineſs the Logarithm of a proper Fraction, and therefore may be found 
as directed in Article 21. See Ex. Art. 41. ; 
tions, 28. Ca 3. When a binomial Logarithm is to be ſubtracted 
igures from an affirmative Logarithm, if the decimal Part of the affir- 
ex be. ; mative Logarithm is greater than that of the Binomial, ſubtract 
:k one the decimal Part of the Binomial from the decimal Part of the 
ve the BY Affirmative, and prefix the Sum of their Characteriſticks, with 
the affirmative Sign. But if the frad#tonal Part of the bino- 
de en- mial Logarithm be greater than that of the Affirmative, add, or 
m, as ſuppoſe in your Mind 1 to be added to the frattional, Part of the 
iſtick,  Afirmative ; then ſubtra the fractional Part of the Binomial 
if the from that Sum; (but, becauſe we added 1 for Convenience, 
u, the we muſt alſo, to continue the Equality) add + 1 to the bino- 
" XR mial Charateriftick ; but the Characteriſtick of the binomial - 

ether, Logarithm being negative, the adding + 1 to it is diminiſhing 
id ne- the negative Characteriſtick by Unity; which Characteriſtick, 
all af- ſo diminiſhed, being added to the affirmative Characteriſtick, 
2 will will give the affirmative Characteriſtick of the required Loga- 
rt. 33, rithm. See Ex. Art. 42, 43 · 5 

to be 29. Caſe 4. When an affirmative Logarithm is to be ſubtracted 
com- from a Biuomial; if the fractional Part of the Binomial be 


from 
»y the 
n find 
nega- 
above 


actei- 


ms to * 


frac- 
Part 


native 


being 
„ find 
of the 
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other, 
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due © 


greater than that of the affirmative Logarithm; to the Differ- 
ence of their fractional Parts, place, for a Characteriſtic, the 
Sum of their Characteriſticks, with the negative Sign: but if 
the decimal Part of the Binomial js leſs than that of the affirma- 
tive Logarithm, add 1 (or ſuppoſe it to be added in your Mind) 
to the fractional Part of the Binomial ; and then ſubtract the de- 
cimal Part of the Affirmative from that Sum, and (to continue 
the Equality) add 1 to the Characteriſtick of the affirmative 
= Logarithm ; then the Sum of this, and the CharaReriftic of the 
= Binomial, will. with the negative Sign, be the Character iſlic 
of the required Logarithm. See Ex. Art. 44, 45. 

30. Caſe 3. When a binomial Logarithm is to be ſubtracted 
from a B:ncmial, if the fractional Part of that to be lub is 
leis than that from which it is to be taken, find the Difference 
of their fractional Parts, to which preſix the Difference of their 
Characteriſticks, with the affirmative Sign, if the Cha: dt eriſtic 
of the Logarithm to be ſubtracted is the greater; otherwiſe it 
muſt have a negative Sign. But if the Fractional Part of the 
| Logarithm 


— woo nf 


14 How to ſubtrad Logarithms. 


Logarithm to be ſubtracted be greater than the fractional Part 
of the Logarithm from which it is to be taken, add 1 to the 
fractional Part of this laſt, that Subtraction may be made; and 
then, (to continue the Equality,) add 1 to the Characteriſtick 
of the Minorand, which Characteriſtick being negative, is done 
by Subtraction; wiz. ſubtract 1 from the Characteriſtick of the 
Minorand ; then the Difference between the Characteriſtick of 
the Minorand fo diminiſhed, and the Characteriſtick of the 
Subducend, will give the required Characteriſlick; which muſt 
be affirmative, if the CharaQteriſtick of the Minorand, after be- 
ing diminiſhed as above, is greater than that of the Subaucend ; 
otherwiſe, regative. See Ex. Art. 46, 47. 

31. Before we proceed to the Application of Logarithms, it 
will be proper to ſhew how to find the natural Number anſwer- 
ing to any given Logarithm, by Help of a Table of Loga- 
rithms. And as this is only the Reverie of Article 22, it will 
be ſufficient to hint, 1, That the Index, or Characteriſtick, 
of the Logarithm, if affirmative, will ſhew how many integral 
Places are in the required Number: And, if negative, in what 
Place of Decimals the firſt or ſignificant Figure ſtands. Hence, 
if the Logarithm can be found in the Table, the anſwering 
Number is found by a bare Inſpection: But if it cannot be ex- 
actly found, fins the next greater and next lefler, and ſay, As 
the Difference of theſe two Logarithms : the Difference of the 
anſwering Numbers :: the Difference between the given Loga- 
rithm and the neareſt tabular Logarithm : a fourth Number ; 
which added to, or ſubtracted from, the natural Number anſ- 
wering to the neareſt tabular Logarithm, (according as that 
Logarichm was leſs or greater than the given one,) will give 
the required Number very near the Truth. 

Example. Let it be required to find the natural Number anſ- 
wering to the Logarithm 5. 564882. 

This in the Tables gives the next leſſer and greater Lo- 


; 5-564784 The anſwering J 367100 
garithms, | . Numbers 367200 
Their Diff.. ooo 119 100 


And 5.564903 — 5.564882 = .000021. Hence, As .000119 
3 100 :: .oo0021 ; or, which is the ſame in Effect, As 119: 
100 :: 21 : 17.7 nearly. Hence, 367209 —17.7=367182.3z, 
nearly the required Number. | 


CHAP, 


Multiplication by Logarithms. 


CHAP. II. 
MULTIPLICATION V LOGARITHMS. 


32. \ 7 E now come to ſhew the Application of Logarithms, 
having explained their Theory at large ; and the firſt 


Thing is to perform Multiplication by them; which is done by 


adding the Logarithms of the Factois together, as directed in 
Art. 23, 24, and 25. 


33. Example 1. Multiply 14 by 4. 


14 is 1. 1461280 
Log. of 1 4 is 0.60206c0 


— — — 


Their Sum, by Art. 23, is 1. 7481880 which anſwers in 


— 


the Table to 56, the required Product. 
34 Example 2. Multiply 203 by 0.25. 


Log. of 203 is 2.3074960 
8 3 Add, by Art. 25. 
Log. of o. 25 is 1. 3979400 


This Log. 1.705 4250 anſwers in the Table to 0.75. 


35. Example 3. Multiply 7.677 by 3. 
To Log. of 7.677 = 0.8851915 
Add Log. of 5 = 0.69897c0 


From 1.5841615 
Subtract Log. of 8 = 0.9030900 


Gives Log. of 4.798 nearly, 0.681c715 
Or thus: Put 5 into Decimals, viz. + = .625. 
Then, Log. 7.677 = 0.8851g15 


Log. of 5 or of .625; = 1-7958200 


Their Sum, by Art. 25, is o. 68 10715 as above. 


1 


36. 7 xample 


16 Multiplication by Logarithms, 
36. Example 4. Multiply 0.55 by. oz z. 
Log. .55 is 1-7403627 


= | as by Art. 24c 
Log. . ozz3 is 2.3617278 


Log. of .o1265 2.1020905 


7. Example 5. Multiply 80 by .003. 


og. 80 1. 9030894) 
4 2 by Art. 25. 
Log. . oo = 3. 4771212. | 


— —— a. 


Log. . 24 = 13902116 


38. Example 6. Multiply 10, 80, 72, . 5, . 4, and .r2, to- 
gether. — This is done by Art. 25. 


Log. 5 = 1.6989700 - 


Log. 10 = 1.0000000 


Log. 80 = 1.9030894 
Log. 72 = 1.8573325 | Log. .12 = 10791812 
| * 


* 5 WW 


To 4. 7604219 


5 E. 802112 
Add 2. 3802112 — — 
This Log. 3. 1406331 anſwers in the Table to 1382.4 
— —— { nearly, 
SIR _ FAT 3 
CHAP. III. 


DIVISION V LOGARITHMS. 


39. HE Subtraction of Logarithms anſwering to the Di- 

viſion of the natural Numbers; from the Logarithm 
of the Dividend ſubtract the Logarithm of the Diviſor, by the 
Rules in Art. 26, 27, 28, 29, 30; and the Remainder will be 
the Logarithm of the required Quotient. 


40. Example 


Diviſſon by Logarithms. 17 


40. Example 1. Divide 56 by 4. See Art. 26. 
Log. 56 = 1:7481880 
Log, 4 = 0.6020600 


Log. 14 1.146128 


— 


41. Example 2. Divide 5 by 8. See Art. 27. 
Log. 5 = 0.6989700 
Log. 3 0.9030g00 


Log. .625 T.7948800 


42. Example 3. Divide 50.75 by 25. See Art. 28; 
Logarithm of 50.75 = 1.7054360 


Log. of .25 = 1.39794 


Log. of 203 2. 3074960 


43 Example 4. Divide 4.718 by .625. See Art. 28. 
Log. of 4.718 = 0.6737579 


Log. of. 625 = 1.7958800 | 


Log. of 7.549 fere = 0.8778779 | 


44: Example 5: Divide 75 by 100. See Art. 29. 


Log. of. 75 S 18750613 
Log. of 100 = 2.0000000 


07% ie 


Log. of .oo75 = 3.8750613 
. 


45. Example 6. Divide . 24. by 80. See Art. 29. 


Log. of. 24 = 173802112 
Log. of 80 = 1.9030900 


81 - 


Log. of .003 = 3-4771212 


— 


d 46. Example 


18 The Golden Rule by Logarithms. 
46. Example 7. Divide .75 by. 25. See Art. 30. 


| Log. of .35 = 1.8750613 
Log. of. 25 = 1.3979400 


= 1 


Log. of 3 = 0.4771213 


l— 


47. Example 8. Divide. ol 265 by. 55. See Art. 30. 
Log. of. 1265 = 2-1020905 
Log. of .55, = 17403627 


— 


—y— 


Log. of 023 = 2.3617278 | 


* 
pl Hh " 2. 2 DN 22 mn 1 PISS 7 2 2 r * > * hn. LEY . 71 4 1 


CHAP. FV. 


| The GOLDEN RULE „ LOGARITHMS. 


48. LROM the Nature of the Gelder Rule, and Logarithms, 
we have this Rule. Add the Logarithms of the ſe- 
cond and third Terms together; from their Sum fabtract the 
Logarithm of the firſt Term ; and the Remainder will be the 
Logarichm of the fourth, or required Term. 
49. Suppoſe, in the Rule of Three Direct, we have this 
Stating, As 4. 1: 3 :: 65 : a fourth Number, 
| To the Log. of 5 = 0.6989700 
Add the Log. of 65 = 1.8129134 


| | 4.51 18834 : 
Subtract Log. of 4.1 = 0:6127838 
Log. of 79.26 nearly 1. 899096 
o. If, from the 1 of 1, be ſubtracted the Loga- 
zithm of any Number, the Remainder is called the Arithmetica! 
Complement of that Logarithim. Hence, the Arirhmetical Com- 
plement of the Logarithm of any Number is equal to the Loga- 
rithm of the Quotient of x divided by that Namber. 
h | 51. When 


Involution by Logarithms. 19 


1. When it is required to divide one Number by another, 
it is in Effect the ſame, if we divide 1 by the Diviſor, and 


lo multiply that Quotient by the given Dividend. (For 
K ) Which is done by Logarithms, by adding 
m mM . 
the Logarithm of the Dividend to the Arithmetical Complement 
of the Logarithm of the Diviſor. 
52. Hence, the Operation of the Example in Art. 49. may 
ſtand thus: 
30. From Log. of 1 o. oo 
Subtract Log: of 4. 1 = o. 6127839 LT 
. 1.3872161 
5 o. 6989700 
Gives Arith, Comp. = 1.3872161 1.8129134 
Gives Log. as above 1. 8990095 
CHAP. v. 
INVOLUTION 4y LOGARITHMS. 
rithms : | 2 
* K O raiſe any Number to a given Power by Logarithms, 
. 1 | multiply the Logarithm of the Root by the Index of 
Fa cho the given Power. Thus, for Inſtance, if we are to ſquare any 
Number, we muſt multiply its Logarithm by 2 ; if to cube a 
ye this Number, by 3, c. and the Product (by Art, 4.) will be the 
Logarithm of the required Power, | 
Note, If the Root be a Fraction, its Logarithm will be a Bi. 
nomial; in ſuch Caſe, the Carriage from the decimal Part in 
multiplying being affirmative, and the Produ of the Cha, 
racteriſlick negative, the Carriage muſt be ſubtracted from that 
pegative Product, for the required negative Characteriſtick, 
54+ Example 1. What is the Square of 157 
Log. of 15 = 1.1760913 
2 
Loga- — | 
* Log. of 225 = 2.3521826 
Loga- my | 


d 2 35. Exampls 


D. eig hy Logar ithms, 


55- Example 2. Cube . 55. 
Log. of . 55 = 17403627 
3 


. 


Log. of . 166375 12210881 


as ä 


CHAP. VI. 
EVOLUTION V LOGARITHMS. 


56. T5 extract the Root of any Number, divide the Loga- 
os rithm of the Power by its Index, wiz. to extract the 
—_—— divide by 2 ; for the Cube-Root, by 3, Cc. 

e Art. 5. 

Note. 0 extracting the Root of à fractional Number, if we 
cannot divide the Charatertick exactly by the Index of the 
Power, it will be proper to increaſe the Characteriſtick by the 
Addition of ſuch a Number as will make it exactly diviſible b 
the Index of the Power, and then divide the Characteriſtick fo 
increaſed : But (fince increaſing the negative Characteriſtick by 
any Number is really diminiſhing the Logarithm by that Num- 
ber, we muſt, in Order to continue the Equality, add it to the 

arithm again ; therefore, the next Place of the Logarithm 
being Ten, each Unit in the Characteriſtick is equal to Ten 
in the Place of Tens; therefore,) for every Unit which we 
added to the Characteriſtick, we muſt now add Tens to the 
Place of Tenths, and diyide as uſual, 


57. Example 1. Extract the Square-Root of 225. 
Log. of 225 is = 23521825 


Log. of 15 4 1.176 


58. Example 2. Extract the Cube - Root of . 166375. 
Log. of . 166375 = 1.22 10881 


N 


Log. of 55 = 1.740362) 
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Here, to the Characteriſlick 1, to make it diviſible by 3, we 


add 2, and the Sum js 3; 4 of which is 1, for the Character- 
iſtick of the Log. of the Root: Then, to continue the Equality, 
we add 2 to the Place of Tenths, which makes how many 
Times 3 in 2.2, which gives . 7, Cc. 


” 
— - * - 


CHAP. VII. 
The APPLICATION of LOGARITHMS 7 FELLOWSHIP, 


59. S in Fellowſhip, the firſt and ſecond Terms continue 

the ſame in all the Statings : From the Logarithm of 

Loga- the ſecond Term ſubtract the Logarithm of the firſt Term, and 
act the call the Remainder the reſerved Logarithm : Then, this reſer ved 


Legarithm being added to the Logarithm of the third Term of 
each reſpective Stating, will give the Logarithm of the fourth, 


if we or required Term of that Stating, The Reaſon of this is ma- 
of the nifeſt from the Nature of Logarithms and Chap. VIII. of the 
2 = Second of the Mathematical Efays, 

ck A 60. Example, Suppoſe 4 Men, A, B, C, and D, trade in 
ick by Company; A put in 504 B. 16/. C, 25/. and D, 18“. 104 
Num- they gained 200. 15s, What was each Man's Part ? 

to the ere the Statings would be, 

arithm L. 2 L. 

o Ten As 109.5 : 20.75 :: 50: A's Share, , 

ich we 109.5 : 20.75 :: 16 : B's Share, 


109.5 : 20.75 :: 25: Os Share. 
109.5 : 20.75 :: 18.5 : D's Share, 
he Operation by Logarithms will be as ſollows. 
From Log. of £. 20.75 = 1.3170181 
Subtract Log. of 109.5 = 2.0394141 


The Reſerved Log. = 172776040 


Log. 50 = 1.698970⁰ 
Reſerved Log. = 1.276040 


1 Sum 0. 9765740 the Log. of A's 
Part, n ig the Table to 9.47485/. 
; vs ' - P I g. 


22 Simple Intereſt by Legarithms. 


* Log. of 16 = 1.2041200 
Reſerved Log. = 1.2776040 


Log. of B's = 0 4817249. anſwers to 
LC. 3-031952, 


Log. 25 = 13979400 
Reſerved Log. = 1.2776040 


Log. of Cs Part = 0.67 5 5440 anſwering to 


| [4-7 3742 
Log. of 18.5 = 1.2671717 bo ated 


\ 
Reſerved Log. = 1.2776040 


Log. of D's Part = 0.5447757 anſwering 
[to 3. 505945. 
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| CHAP. VIII. 
SIMPLE INTEREST by LOGARITHMS. © 


61. A DD the Logarithms of dhe Principal, Time, and 
Rate, together; the Sum will be the Logarithm of 
the Intereſt, 


62. Example. What is the Intereſt of 410. 10. for 1 Vear 
and 40 Days, at 5/. per Cent. per Annum ? 
The Time 22 49 Days N =. Hence, 
The Logarithm of the Time is o. ogg 1622 
Log. of 410.5 the Principal = 2.6133132 


i | 
4 


Log. of. op the Rate = 2-6989790 


— œ ——— — 


Sum = 1. 3574454 the Log. of 
22.7743]. 22ʃ. 15s. 51d. for the Intereſt. Q. E. I. e 


2 — A — — I Os A —— 
CHAP, IX. 
' COMPOUND INTEREST Y LOGARITHMS. 


63, HE RuLs. Multiply the Logarichm of the Amount 


4 of . for one Year, by the Time, and to the 1 
6 a 


TGOUnpD = ume » ol 
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add the Logarithm of the Principal; the Sum will be the Loga- 
rithm of the Amount. | 


64. Example. What will 210/. 7s. 6d. amount to in 3 Years, 
at 5 per Cent. per Annum ? 
Solution. Firſt, 210/. 75. 6d. = 210.3754. and the Amount 
of 11. for one Year at 5 per Cent. per Annum = 1.05. 
Hence multiply the. Log. of 1.05 = 0.0211893 
By the Time = 3 


4 0.0635679 
Add Log. of 210.375 = 2.3229940 


Log. of Amount 243.535 31. = 2.3805619 


Hence the Amount is 243/. 10s. 844 nearly. 

65. Scholium. Mr. Townley, and a few others, inſtead of the 
negative Characteriſticks, write their anthmetical Comple- 
ments: Thus, for the Log. of .og, they would write 


nog 
5 


8 6989700, and for the Log. of . oog place down 7.698970, 
&c. And the Rule for adding ſuch Logarithms is, If your Cha- 
racteriſticks be negative, add them as in common Arithmetick, 
only noting, that if the Sum of the Characteriſticks be leſs 
than 10, add 10; if juſt 10, add Unity; if more than 10, caſt 
to away; the Sum, or Remainder, will be the required Loga- 
rithm, according to their Method. But if the Charackeriſticks 
are of different Names, viz. one affirmative, the other nega- 
five, add them together as in common Addition; but if the 
Sum be 10, or more than 10, caſt 10 away, the Remainder will 
be affirmative ; but if leſs than 10, negative. | 


66. Example. Multiply 203 by 25. 
Log. of 203 is 2.3074960 


1d 
of 


Their Log. of 25 is 9.3979400 


of Log. of 50.73 = 1.7054360 


67. As for Divifion by Logarithms, they perform it after this 
Manner, viz, If one or both be negative, and the Character- 
iſtick of the Dividend is leaſt, add 10 to it; bat if the Charac- 
teriſtick of the Dividend be the greater, ſubtract as uſual, and 
the Characteriſtick of the Remainder in the firk Caſe will be 
allrmative ; in the latter, negative. 


* 


C8. Example. 


PE 


— £ EE none * + 5 EET 


ceived by the learned Mathematicians of the Age, as the In- 


24 . Of Mr. Townley's Indices. 
68. Example. Divide .01265 by .55. 
Log. of .o126; with their Index T.1020909 
Log. of .55 with their Index 9.7 403627 | 


Log. of .023 with their Index F. 3617278 


69. Though this laſt Method, of writing the arithmetical Com- 
plements for the negative Characteriſticks, may be ſomething 
ſooner learnt by ſuch Perſons as are ignorant of the Nature of 
affirmative and negative Quantities, yet we would recommend 
the former Method as the moſt rational, and worthy the Notice 
of the more ingenious Reader. | 


70. Thus much is ſufficient at preſent to illuſtrate the Theory 
and Application of Logarithms More expecitions Ways o 
conſtructing Tables, Ec. are intended to be ſhewn at ſome other 
Opportunity. Ail that Room will permit us to add, before we 
conclude this Eſlay, is, 5 


A COMPENDIOUS HISTORY OF LOGARITHMS. 


71. The Honour of the Invention of Logarithms is ſuffici- 
Ently ſecured to Lord John Neper, Baron of Merchiſton in Scot- 
land, by the Teſtimony of all who have treated on the Subject, 
as well his e as Inhabitants of Britain. 

In i614, Lord Neger publiſhed, at Edinburgh, a Canon of 
Logarithms, in which © is taken for the Logarithm of Radius, 
(or 10000000000,) and the Logatithms of the Sines are affir- 
mative. 

Thi, Book, being in Latin, was tranſlated into Engliſs by 
Mr. Edward Wright, and, after his Deceaſe, publiſhed by his 
Son, Samuel, in the Year 1716. 

The great Uſefulneſs of Logarithms was immediately per- 


vention of them is univerſally allowed to be one of the mioft 
uſeful Diſcoveries in the Art of Numbers ; for, as Dr. Keil 
juſtly obſerves, ©* It is by their Means that Numbers al moſt 
infinite, and ſuch as are otherwiſe impracticable, are ma- 
„ naged with Eaſe and Expedition. By their Aſſiſtance, the 
« Mariner ſteers his Veſiel, the Geometrician inveſtigates the 
«« Nature of the higher Curves, the Aſtronomer determines 
„ the Places of the Stars, and the Philoſopher accounts fof 

% other 


Compendious Hiſtory of Logarithms.. 25 
WW: ther Phznomena of Nature; and, laſtly, the Uſurer com- 
pautes the Intereſt of his Money.” 

= Soon after their Diſcovery, Mr. Briggs (then Profeſſor of 
Geometry at Griſbam College, London) was ſo charmed with 
the noble Invention, that he went twice to Scotland, on Purpoſe 
to conſult with the Inventor, and afliſt him in perfecting his 
Deſign : at their firſt Conſultation, they agreed to change the 
Form of the Logarithms into a more compendious one ; in 
which the Logarithm of 1 was to be o, and 1000000, Cc. the 
Logarithm of Radius. 

In the Year 1619, the noble Inventor being dead, his Son, 
Lord Robert, publiſhed the Conſtruction of the admirable Canon; 
in the Preface of which, he takes Occaſion to mention the 
great Friendſhip his Father had for Mr. Briggs, on whom now 
the whole Labour of calculating Tables entirely devolved, 
This did not diſcourage Mr. Briggs ; for, applying himſelf to 
the Work with a Degree of Industry that ſurprized the whole 
| World, he publiſhed, at Londun, in 1624, his Arithmetica Lo- 
garithmica, agreeable to the new Form, for the firſt 20 Chiliads 
of Logarithms, (or from x to 20c00,) and for 11 Chiliads 
more, wiz. from goooo to 101000, calculated to 14 Places of 
Figures. He alſo gave Directions for ſupplying the interme- 
diate Chiliads. | 

In the Year 1627, Aarian Vac (or Flack) publiſhed a Canon 
to 10 Places of Figures, in which the intermediate Chiliads 
were filled up, acccrding to Mr. Briggs's Directions. 

In 1633, Vac publiſhed Briggs's Logarithms of Sines and 
Tangents to every 10 Seconds, and of Numbers from 1 to 
20000. 

In the Year 1658, Dr. John Newton r- at London. 
Trigonometria Britannica, in which are Tables of Logarithms of 
Numbers from 1 to 100000, and alſo the Logarithans of Sines 
and Tangents to rc Parts of every Degree. 

Sheravin's Tables, containing the Logarithms taken from 
Dr. Jahn Newton, and Gardener's, containing the Logarithms 
of Numbers taken alſo from Dr. John Newton, and the Loga- 
rithms of Sines and Tangents to every 10 Seconds, taken from 
Viac's Canon Magnus, are now much eſteemed, 

We mult not, however, forget Mr, Dod/on's Antiloparithmic 
Canon, publiſhed in the Year 1742; being a l'able of Numbers, 
conſiſting of 11 Places of Figures, correſponding to all Loga- 
rithms under 1000co ; which indeed is a laborious and inge- 
nious Work, 

Other Authors, who have laboured in compleating Tables, 
Oc. are, in the Year 1619, Speidell and Ur/inus ; in 1020, Gun- 
ger ; in 1624, Wingate ; in 1525, Urſinus again, and Kep.er; in 

e 1626, 


26 Compendious Hiſtory of Logarithms. 
1626, Henrion; in 1627, Speidell, and _— again in his Na- 
dolphine Tables; alſo ſome Time before this, Gellibrand, as in 
Vlac's Trigonometria Artificialis, publiſhed this Year. (The expla- 
natory Part is an Abridgement of Gellibrand's Trigonometry.) 
In the Year 1631, Norwood ; in 1632, Cavalerius ; in 1633, 
Roxwe ; in 1634, Frobenius; in 1670, Caramuel : Since which 
Time, Dr. Gregory, Mercator, Sir Iſaac Newton, Dr. Halley, 
William Tones, Fla. and a Number of other learned Men, have 
publiſhed infinite converging Series, for computing Logarithms | 
more n ſome of which we may have Occaſion to 
explain hereafter. 

It would be endleſs to give a Liſt of all the Authors who have 
touched on Logarithms ; becauſe almoſt all who have treated 


on Trigonometry, on Navigation, Cc. have given compen- 
dious Tables of Logarithms, &c. 
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Theorem 1. S the Baſe of any right-angled Triangle : the 
Perpendicular :: Radius or Tangent of 45 De- 
grees : the Tangent of the Angle at the Baſe. | 

Theorem 2. As the Sine of any Angle : its oppoſite Side :: 
the Sine of any other Angle :: to its oppoſite Side. 

Theorem 3, As the Sum of any two Sides : their Difference :; 
the Tangent of Half the Sum of the two oppoſite Angles : the 
Tangent of Half their Difference. 

Theorem 4. The three Angles of any Plane Triangle are = 
180 Degrees; therefore any Angle being ſubtracted from 180 
N the Remainder will de the Sum of the other two 

ngles. 

7 heorem 5. Half the Difference of any two Angles, added to 
Half the Sum of the ſame Angles, will give the greater of the 
Angles ; but, ſubtracted, will give the leſſer Angle. 

Theorem 6. In any Plane Triangle, as the Baſe (or longeſt 
Side): the Sum of the other two Sides :: their Difference: 
the Difference of the Segments of the Baſe ; which being ſub- 
trated from the Baſe, and the Remainder divided by 2, the 
Quotient will give the ſort Segment ; and the Difference of the 
Segments being added ta the ſhort Segment, the Sum will be 
the /ong Segment. Note, the Segments are made by letting fall 
a Perpendicular from the Angle oppoſite the Baſe, and fo di- 
yiding the oblique Triangle into two right-angled Triangles. 

Theſe Theorems folye all the common Cates of Plane Tri- 
angles, both right and ablique. | 
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"THE Sides about the Right-Angle are called Legs ; and 
the Side oppoſite, the Hypothenuſe. & 

All the common Caſes of right-angled ſpherical Triangles 
may be ſolved by Lord Neper's general Rule; wiz. The Pro- 
duct of the Sine of the middle Part and Radius is = the Product 
of the Tangents of the adjacent, Extremes, or Coſines of the 
oppoſite Extremes. 4 

Z. The erte, Legs, and Angles at the Hypo- 
thenuſe, are called Parts; and any two of theſe Parts being 
given, the third may be found. 

If the two Parts given, and that required, are not ſeparated 
from each other by any unknown Part, then that Part which is 
in the Middle 1s called the Middle Part, and the two others, 
Extremes Conjunct. But if they are ſeparated from each other by 
an unknown Part, then that Part which is ſeparated is called 
the Middle Part, and the other two, Extremes Disjun#. 

The Hypothenuſe and Angles are always to be looked on as 
Complements in themſelves ; and therefore, when the Hyporhe- 
nuſe or an Angle is the Middle Part, it will be, in the Canon, 


S. C. or Cofine : When the Hypothenu/e or an Angle is an adja- 1 
cent Extreme, it will be T angent-Complement ; and when an oppo- * 

ſite Extreme, it will be Sine (the Coſine of a Complement being 
a Sine). A 
From the general Rule it alſo follows, that when one Extreme * 
is required, the other muſt be the firſt Term in the Canon: But a: 
when the Middle Part is required, Radiug muſt be the firſt 0 
Term. . | I 
5 — | 5 21 8 9 
7 


4 COMPENDIUM ef OBLIQUE SPHERICAL 
INS TRIANGLES. 


Theorem 1. 1 all ſpherical Triangles, the Sines of the Sides 
are in direct Proportion as the Sines of their op- 

poſite Angles; 2 contra. | 6 
Theorem 2. The Coſines of the Baſes (made by letting fall a 
Perpendicular} are directly proportional to the Coſines of the 


Hypothenuſes; et contra, 
| | Theorem 
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RK Theorem 3. The Tangents of the Sides or Hypothenuſes are 
eeciprocally proportional to the Tangents of the Angles at the 
Baſes; et contra. 

Or the Sines of the Baſes are directly proportional to the 
WCotangent of the ſame Angles ; er contra. 

Note, Dire& Proportion is from one Thing to another, in 
che ſame right-angled Triangle; and reciprocal Proportion is 
from one Thing in one right-angled Triangle, to another Thing 


gles in the other right-angled Triangle. 

ro- The Perpendicular muſt always be let fall from the End of a 
duct gien Side, and oppoſite to ſome given Angle. 

the WS If the Angles, at the Baſe of the oblique Triangle, are both 


acute or both obtuſe, the Perpendicular will fall within the Baſe : 
WBut, if one is acute and the other obtuſe, without the Triangle; 
and then the Baſe muſt be produced to meet it. 

= Theſe Hints are ſufficient to enable thoſe, who have already 
W learnt the Doctrine of ſpherical Triangles, to ſolve ten Caſes ; 
Wthe two remaining Caſes may be ſolved by the following Direc- 
tions. 
= Ca/e 11. Given, the three Sides to find an Angle. Add the 
W three Sides together, and, from their Half-Sum, ſubtract the 
Side oppoſite the required Angle, and call the Remainder the 
WExceſs. Then, to the arithmetical Complement of the Loga- 
rithm-Sines of the Sides, containing the required Angle, add 
the Log. Sine of the Half- Sum and the Log. Sine of the Exceſs. 
Then will the Half-Sum of theſe four Logarithms be the Loga- 
rithm-Coſine of Half the required Angle. 

For the Navigation-Scale, the following Canons are beſt 
adapted, wiz. As Radius: S. of one of the containing Sides, 
z: the Sine of the other containing Side: fourth Sine. Then, 
as that fourth Sine : the Sine of the Half-Sum, (found as above- 
directed,) :: the Sine of the Exceſs : contained Angle on the 
Line of Verſed-Sines. 

Caſe 12. Given, the three Angles to find a Side. This 
may be done by the eleventh Caſe, by accounting the Sides 
Angles, and the Angles Sides, 
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1. = being intended, in this Volume, to give a more com- 

plete ſet of Tables, for the ſeveral Purpoſes of Naviga- 
tion, than has been hitherto publiſhed, I would here gladly 
treat of Navigation at large; but, for Want of Room, that 
Deſign — bo referred to another Volume; which, if En- 
couragement be given, is intended to be publiſhed as ſoon as 
conveniently may be. At preſent, all that Room will permit 


is to give the moſt uſeful Rules in a ſummary Manner, which 


may ſerve as a Synopſis, or Memorial-Book, to the young Na, 
V-gator. = 

2. The grand Object of Navigation is to conduct a Ship 
from one Port to another : In Order to which, the Mariner 
muſt at all Times be able to find the Courſe and Diſtance from 
one Place to another, and to determine the Place of the Ship 
every Day ; or, in other Words, to keep a Journal ; which is 
effected by the following Rules. 


3+ Problem 1. To find the Courſe and Diſtance from one Place to 


another. 


1ſt. Take from a good Chart, or out of Table XXXVIII. 
the Latitudes and Longitudes of the two Places. 

2dly. If the LatſtoJes are both North, or both South, ſub- 
tract; but if one be North, and the other South, add them to- 
gether, for the Difference of Latitude; which Degrees bring 
into Sea Miles, by multiplying by 60. 

zdly. If the Longitudes be both Eaſt, or both Weſt, ſub- 
tract; but if one is Eaſt, and the other Weſt, add them, for 
the * x Longitude ; which alſo bring into Miles, by multiplying 
by 60. ; 

. Then, by the Navigation-Scale which I bave im- 

proved, or by Table X. find the meridional Miles (or Parts) 


for 


N. B. It is common amongſt Navigators to write x Lat, or x Long. for 
D:fference of Latitude, or Differ.nce of Langitude, 
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for each Latitude; and if the Latitudes are both North, or 
both South, ſubtract; but if one is North, and the other 
South, add the meridional Miles, for the meridional x Lati- 
tude. 

gthly. Then, on the Navigation-Scale, or by Logarithms, 
work, As meridicaal x Latitude : the x Longitude :: the x of 
Latitude: the Departure, 

6thly. Then, as x Latitude : the Departure :: Tangent of 
45 Degrees : the Tangent of the Courſe. 

7thly, and laſtly, as the Sine of the Courſe : the Departure 
: Radius go: the Diſtance ; or, as Sine-Complement of the 
Courſe : the x Latitude :: Radius, or Sine of go Degrees: 
the Diſtance. ; 


m- 4+ N. B. Theſe Canons may be worked in two Minutes, on 
* the Navigation-Scale, and to a ſufficient Degree of ExaQaels : 
4h and I would here, once for all, adviſe the young Student to 
a 


make himſelf well acquainted with working Canons on the 
Scale, it being very expeditious, and ſuſſiciently exact for moſt 
Purpoſes of Navigation. 

5. At Sea, the Perſon who has the Charge of the Watch 


ch writes, on a Board, called a Log-Board, the ſeveral Courſes 
(as and Diſtances ſailed each Day; as alſo the Wind: But one 
: very material Thing is generally omitted and left to every one 
up to gueſs for himſelf; that is, the Lee-Way ; as if a Perſon, who 
ner is aſleep in his Cabbin, can be as good a Judge cf the Lee- 
Om Way, made by the Ship, as the Perſon who is on the Deck, 
up and has an Opportunity of obſerving it. 


6. Different Ships will make different Lee - Way, under the 
ſame Wind and Sail; and therefore no certain Rules can be 
laid down: However, to aſſiſt the young —_— the fol- 
lowing Rules have been given in ſeveral Zngifþ Treatiſes : 
They were preſented to Mr. William Jones by Mr. Jobs Bucklr, 
and publiſhed about the Year 1700. 

Rule „ When a Ship is cloſe hauled, has all her Sails fer, 
the Water ſmooth, and a moderate Gale of Wind, ſhe is ſup- 
poſed to make little or 2 Lee-Way. 

2d. When it blows ſo freſh, that the /mall Sails are taker in, 
allow 1 Point. 

zd. When the F- ail muſt be clo/e-reefed, allow 2 Points. 

4th. When one Top-/ail muſt be handed, allow 21 Points. 

5th. When beth T op-Sails are to be taken in, allow 3+ Paints. 

6th. When the Fore-Courſe is banded, allow 4 Points. 

th. When trying under the Main-ſail only, allow 5 Points. 

p 1 When both Li and Fore Cour/es are taken in, allow 
ants. 


vth. When me ies a Hull, or all Sails banded, allow 7 Points. 
| Whea 
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When the Wind has blown hard in either Quarter, arid ſhifts 
acroſs the Meridian into the next Quarter, the Lee-Way will be 


leſſened. 
But, in all the Caſes, Reſpect muſt be had to the Roughneſs 


of the Sea, with the Trim of the Ship, which maſt be left to 


the Judgment of the Mariner. | 
A cheap Inſtrument may eaſily be conſtrued for obſerving 
the Lee-Way ; but, for Want of Room, its Deſcription muſt 


be omitted in this Place, but is intended to be given in the 


Elements of Navigation. 

7. The Courſes and Diſtances on the Log-board muſt be cor- 
rected by the Lee-Way, and Variation of the Compaſs. | 

8. If there is no Azimutk-Compaſs on-Board the Ship, the 
Variation had beſt be taken from Table XXXVI. but if it can 
be conveniently done, it will be proper to find the Variation of 
the Compaſs by an Obſervation of an Amplitude or Azimuth. 


9. Problem 2. To find the 1 of the Compaſs by an An- 
plilude. | 


Set the Sun at riſing or ſetting by the Compaſs ; then the Dif- 
ference between this Bearing and the Amplitude; found by 
Table XII. will give the Variation, 5 

10. To explain the Method of finding the Variation of the 
Compaſs by an Azimuth, would take up more Room than we 
can conveniently ſpare, but may be found, if required, in al- 
moſt _ Book on Navigation. 

11. I have generally found the Variation and Tide Inſtrument 
improved (which I publiſhed ſome Time ſince, Price 25,) of 
great Uſe, in explaining the Nature of theſe Things; to young 
Students in Navigation, * 


12. Problem 3. The Courſe and Diſtance being given, to find the 
: x Latitude and Departure. 


The Canons are, iſt, as Radius go* : the Diſtance :: 8. 
Courſe : the Departure, 4 

1 As Radius : the Diſtance :: S. C. Courſe : the x La- 
titude. „ 

Or againſt the Courſe and Diſtance, in Table VII. may be 
found, in their proper Columns, the x Latitude and Departure. 
13. By this Problem the x Latitude and Departure muſt be 
found on every Courſe failed in a Day, and collected into a 
Table, divided into proper Columns of N. 8. E. W. Then 

add up the reſpective Columns, and find the Difference between 
the North and South Colunins, and alſo betw.--n the Eaſt and Weſt 

Columns, to ſee whether the Ship has, on the Whole, that Day, 
a gone 
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gone to Northward or Southward ; alſo to Eaſtward and Weſt= 


ward; and how much; which will be the x Latitude and De- 
parture made that Day. 


14. Problem 4. Having the Latitude and Longitude, ſailed from the 

preceding Day, given, with the x Latitude and Departure, made 
the preſent Day, found by the laſt Problem; to find the Ship's 
Place, or Latitude and Longitude in. 


1. Take the x Latitude in Miles, and divide it by 60, to 
turn it into Degrees: T hen, if the Latitude ſailed from, and 
the x Latitude, be both North, or both South, add them to- 
gether for the Latitude in; but if one is North, and the other 
South, their Difference will be the Latitude in, and of the 
ſame Name as the greater Quantity. 

2. To find the x Longitude: _ 

Add the Latitude ſailed from, and Latitude in, together; 
and if they are both North or both South, take Half the Sum, 
tor a middle Latitude: But if one is North and the other South, 
take 3 for a middle Latitude. | 

Then the Canon is, as S. C. middle Latitude : the Depar- 
ture :: Radius go? : the x Longitude. 

Or the x Longitude may be found by Inſpectioa of Table VIII. 
for, taking the Complement of middle Latitude, as a Courſe, 
againſt the Departure in its proper Column, in the Column of 
Diſtance will be the x Longitude in Miles ; which bring into 
Degrees, by dividing by 60. 

Then, if the Longitude ſailed from, and x Longitude, be 
both Eaſt or both Weſt, add them for the Longitude in : But 
if one is Eaſt and the other Weſt, ſubtract one from the other, 
and the Remainder will be the Longitude in, and of the ſame 
Name as the greater Quantity. | 

15. The preceding Rules are ſufficient to keep a Journal by 
what is called Dead-Reckoning ; but, as it frequently hap- 
pens that the Latitude can be more accurately determined by 
taking the Meridian Altitude of the Sun or Star, it will be ne- 
ceſſary to give the following Problems. 


16. Problem 5. To find the Time of any Star*s Southing. 


Rule. Subtract the Right-Aſcenſion of the Sun from the 
Right- Aſcenſien of the Star, adding 24 Hours, if Subtraction 
cannot be made without ; the Remainder is the Time of the 
Star's coming on the Meridian from Noon: But if the Re- 
mairſder exceeds. 12 Hours, ſubtrat 12 Hours from it, and 
the Remainder is the Time from Midnight. 


f 17. 
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17. Problem 6. To find the Latitude of a Place by the Meridian 
Altitude of the Sun or a Star, 


This admits of ſeveral Caſes. 
Caſe 1. If the Sun comes to the Meridian in the Scuth, and 


the Declination be North, then the Declination, added to the 


Complement of the Meridian Altitude, or Zenith- Diſtance, 
gives the Latitude of the Place, | 

18, Caſe 2. If the Sun or the Star comes to the Meridian 
in the North, and hath North Declination, then ſubtract the 
Zenith-Diſtance - from the Declination ; the Remainder is the 
Latitude North: But if the Declination be leſs than the Zenith- 
Diſtance, ſubtra& . the Declination from it, and the Remainder 
is the Latitude South. | 

19. Caſe 3. If the Sun or Star comes to the Meridian in the 
North, and hath South Declination, the Declination, added to 
the "a: of the Meridian Altitude, is the Latitude 
South, 

20. Caſe 4. If the Sun or Star comes to the Meridian in the 
South, and has South Declination, ſubtract the Complement of 

Meridian Altitude from the Declination, and the Remainder is 
the Latitude South, | 

But if the Complement of Meridian Altitude exceeds the 
Declination, ſubtract the Declination from it, and the Re- 
mainder 1s the Latitude North, 

21. Caſe 5. If the Sun be in the Zenith, (that is, right over 
Head,) the Declination and Latitude of the Place are equal 
and of the ſame Name, | 

22. Caſe 6. If the Sun has no Declination, the Complement 

of Meridian Altitude is the Latitude ; which is either North or 
South, according as the Ship is to the Northward or Southward 
of the EquinoQtial : Or, in other Words, if the Sun comes to 
the Meridian in the South, it is North Latitude; but if in the 
North, it is South Latitude. 
23. In all the preceding Rules for finding the Latitude by 
Obſervations, it 1s — that the Altitudes of the Sun are 
truly taken; but the Altitude found by the Quadrant muſt be 
corrected as ſhewn in the Uſes of Tables XVII. XVIII. and XX. 
We ſhall conclude with the following uſeful Problem, as it 
frequently happens that the Sun is obſcured at 12 Oo Clock. 


Problem 7. Je find the Latitude of a Place, or Ship, at Sea, by 
two Altitudes of the Sun, taken by a Quadrant; and the Tint 
between the two Obſervations, as obſerved by a good Watch. 


Rul: 1. To the Complement-Arithmetical of the Logarithm- 
Coſine of the Latitude, by. Journal, add the Complement- 
| Arithmetical 
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Arithmetical of the Logarithm-Coſine of the Sun's Declina- 
tion, and call their Sum the Log. Ratio. | 

N. B. Take out the Logarithms only to five Places of Deci- 
mals, from Table III. 

2. From the Natural-Sine of the greateſt Altitude, ſuhtract 
the Natural-Sine of the leaſt Altitude, and find the Logarithm 
of their Difference by Table I. and write under it, the Log. Ratio. 

3. With Half the elapſed Time, enter Table IV. and from 
the Column of Half-elapſed Time take out the Logarithm anſ- 
wering thereto, which is to be ſet down under the other tuo. 

4. Add theſe three Logarithms together, and with their Sum 
enter Table IV. in the Column of Mid. Time; where having 
found the Logarithm neareſt thereto, take out the Time correſ- 
ponding to it, and put under it, Half the elap/ed Time : Subtract 
the leſier from the greater; their Difference will be the Time 
from Noon, when he greateſt Altitude was taken, 

5. With this Time enter Table IV. and from the Column of 
Log. Riſing take out the Logarithm correſponding thereto : 
From this Logarithm ſubtra& the Log. Ratio; the Remainder 
will be the Logarithm of a Natural-Number ; which bein 
found in Table I. and added to the Natural-Sine of the — 
Altitude, will give the Natural- Sine of the Meridian Altitude 
of the Sun; which therefore may be found in Table III. 

6. From the Meridian Altitude of the Sun, the Latitude of 
the Place of Obſervation may be obtained, by Problem 6. 

7. N. B. If the Latitude found by the above Rules ſhould 
differ conſiderably from the aſſumed Latitude, it will be pro- 
per to work again, making Uſe of the Latitude laſt found, in- 
ſtead of the Latitude by Account: and fo on, until the Reſult 
gives a Latitude nearly equal to the Latitude uſed in the Com- 
putation, | 


25. Cautions in choefing the Times for making the Obſervations. 


1. The two Altitudes ſhould be always taken between Nine 
in the Morning and Three in the Afternoon; but the nearer 
they are to Noon, the better, provided there be a ſufficient In- 
terval between them. : 

2. If both Altitudes are taken in the Forenoon, the Interval 
of Time between them ſhould not be much leſs than Half the 
Diſtance of the firſt Obſervation from Noon. | | 

3. If both Altitudes are taken in the Afternoon, the Interval 
between them ſhould not be much leſs than the Diſtance of the 
firſt Obſervation from Noon. 

4. If one Altitude is taken in the Forenoon, and the other 
in the Afternoon, the Interyal of Time ſhould not exceed four 
Hoyrs and a Half, 6 
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5. If the Sun's Meridian Zenith-Diſtance be conſiderably 
leſs than the Latitude of the Place, then the Altitudes ſhould be 
taken proportionably nearer to Noon. 

26. Example. At Bideford, in Devonſbire, November 30, 1761, 
at gh 53/ 107 by the Clock, I took the Altitude of the Sun, 
which, when corrected by the Sun's Semidiameter and Refrac- 
tion, was 12% /; and, at 19h 53 sol, another Altitude, 
which, correted, was 15˙ 47“: The Sun's Declination was 
219 457. The true Latitude of Bigeford J have found, by many 
Obſervations, to be 53 13“ N. but we will ſuppoſe it to be 
called 51* 49d N. Required the true Latitude. 


Difference 1 © 40 
3 1 
o 30 20 Half the elapſed Time. 
Latitude ſuppoſed p 1 4o! Arith, Co. of Log. Coſine 0.20744 
J Sun's Dec. 21* 45“ Arith, Co. of Log. Coſine 0.03207 


Sives the Log. Ratio 0.2395! 
Greater Altitude 15 47/ Nat. Sine 27 200 | 
— Leaſt Altitude'i2 7 Nat. Sine 20990 


Common Log. of - - - 6210 is 3.79309 
+ Log. Ratio - - <' - -. 23951 
2 Elapſed Time 30/ 20% in its proper Table .87953 


4-91213 This 


in Column of middle Time gives 1h 36! 30“ 
2 2 elapſed Time 280 30 20 


Difference gives 1 6 10 the Time from 
Noon when the greateſt Altitude was taken ; This in Column 
of Log. Riſing gives „ 3.61686 
— Log, Ratio 0.23951 
9 This 
in a Table of common Log. gives - - 2384 g hr 
+ Greater Altitude 15* 47/ Nat. Sine 25200 


— — — 
* 
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of Nat. Sines gives Meridian Altitude - 170127 
ſubtracted from 06 >. © 4 Yo go 


61, Gives the Sun's Zenith-Diſtance 72 48 
un, — oun's Dec. 21 45 
ace 

de, Gives Latitude of Biagford, very exact 51 3 


— —_— 

V. B. If the Latitude found by theſe Rules differs conſidera- 
bly from the Latitude by Account in the Journal, it would be 
adviſeable to take the Latitude found by theſe Rules, for the 
aſſumed Latitude, inſtead: of the Latitude by Account, and 
work again for the Latitude, | | 


Tt is intended to treat more largely of this valuable Problem 
in The Elements of Navigation, 


„ 
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AN 
INTRODUCTION 
TO THE 


Uſe of the TazLes contained in this 
Volume. 


1 * * * 


1. HE firſt Table is a Table of Logarithms. 

Logarithms are Numbers ſo artificially contrived, 
and adapted to other Numbers, that, by their Addition or 
Subtraction, the Product or Quotient of the Numbers to which 
they are adapted may be found. i 
2. The Numbers in our Tables are only the decimal Parts of 
the Logarithms, and the Number to be prefixed to it 1s called 
the Index, | 

3. The Index is denoted by a Number exprefling one leſi than 
the Number of integral Places in the Number whoſe Logarithm 
is required: Thus, if the Number conſiſts of ove Place of whole 
Numbers, the Index is o; if of 74wo Places, it is 1 ; of threg 
Places, 2, Oc. ; | 


4+ To take out the Logarithm of a Number. 


If the Number, whoſe Logarithm is required, is an integral 
Number ls than 100, againſt the Number in Page the firſt you 
will find its correſpondent Number: But if the Number, whoſe 
Logarithm is required, conſiſts of three Places of Figures, find 
its Number on the Left- Hand of the ſecond or following Pages, 
and againſt it, in the Column marked on the Top with o, you 
will find the decimal Part of the Logarithm; to which add the 
proper Index, and you will have the Logarithm required. | 

If the Number conſiſts of 4 Places of Figures, find the three 
firſt Figures in the Column Number in the ſecond or following 
Pages, and directly againſt it, in the Column marked on the 
Top with the fourth Figure, you will find the decimal Part of 
the Logarithm ; to which prefix its proper Index, | 

C Thus, 
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Thus, by Inſpection of the Table, it will be found that the de. 
cimal Part of the Logarithm of 141 is 1492191 ; and therefore, as 
the Index is always one les than the Number of integral Places, the 
Logarithm of 141 is 2.1492191 ; of 14-1 18 1.492491 ; of 1.41 


is o. 14921913 of. 141 is 11492191 f. 0741 is 21492194, 


Co 
Alſo the Logarithm of 1415 is 3.1507564 ; of 141.5 is 
2.1507564 ; of 14.15 is 1.1507564, Cc. 


5. To find the Natural-Number correſponding to any given Loga- 


rithm. 


As this is only the Reverſe of the laſt Article, it is ſufficient 
to hirit, that we have only to look in the Table for the Loga- 
rithm, or the neareſt to it, and then againſt it, in the Column 
marked No. we ſhall have three Figures of the required Num- 
ber; and a fourth Figure may be found at the Top of the Ta- 
ble, and the Index will ſhew how many of theſe Figures are 
Whole Numbers, 

For Example, the Natural-Number correſponding to the Lo- 
garithm o. 7 58 3062 is 5.732; to 1.7583062 is 57.32; to 
2.7 583062 is 573.2; to 3.75 83062 is 5732 3 to 4. 7583062 13 

6. In working a direct Proportion or Canon by Logarithms, 
add the Logarithm of the ſecond and third Terms together, 
and from the Sum ſubtract the Logarithm of the firſt; the 
3 will be the Logarithm of the fourth or required 

erm. 6 R 

7. Theſe are the Rules which are abſolutely neceſſary for 
practical Navigation; but if the young Student is defirous of 
acquiring a more perfect Knowledge of the Nature of Loga- 
rithms, we would adviſe him carefully to peruſe the Eſſay pre- 
fixed to this Volume. 


8. TABLE II. Of artificial Sines, to every Quarter of a Point. 


In working Plain-Sailing, it is common, in Books of Navi- 
1 to turn the Points of the Courſe into Degrees, and then 

y Tables I. and III. to work the Proportion; but it is more 
expeditiouſly done, by this Table, without that Reduction: 
For, againſt the Point of the Courſe, you have, by Inſpection, 
the Logarithm of its Sine, or its arithmetical Complement. 


9. Tarr e III. Containing artificial Sines and Tangents, alſo 
— natural Sines, to every Degree and Minute ot the Qua- 
rant. 


To 


40 : Le of 4 he | Tables, 
To find the artificial Sine or Tangent, Cofine or Cotangent, of any 
Fe. 


If the Arc, whoſe Log. Sine, &c. is required, be leſs than 
45 Degrees, look for the Degrees on the Top of the Page, and 
the — on the Column marked M. on the Left-Hand of 
the Page, againſt which, in che proper Column, (ſee the Title 
on the Top of the Page,) will be the Logarithm required. 

For Example: Let it be required to find the Log. Sine of 
5 41', In Page 57, againſt 41 Minutes in the Column Sine, 
S. the decimal Part of the Log. Sine, 9957681, to which 
prefixing the Index 8, (ſee the Top of the ka we have 
8.9957681, for the required Logarithm. 

10. N. B. By putting the Index at the 'Fop of the Column, 
we are enabled to give ſeven Places of Decimals ; whereas, in 
Books of this Size, they have hitherto been given only to ſix 
Places of Decimals, | 

11. If the Log. Sine, Tangent, Cc. be required for any 
Number of Degrees greater than 45, find the Degrees at the 
Bottom of the Page, the Minutes in the Right-Hand Column, 
marked M. and the Title of the Column, whether Sine, Co- 
fine, Sc. at the Bottom of the Page. 


12. To take out the Logarithm Sine, &c. to Seconds. 


Take out the Log. from the proper Column, both for the 
next leſs and next greater Minute, and find their Difference; 
and then ſay, by the Rule of Three, or by a Pair of Compaſſes 
on a Line of Numbers on the Navigation-Scale, As 60 : that 
Difference :: the Number of Seconds given: a fourth Num- 
ber; which, added to, or ſubtracted from, the Logarithm of 
the next leſs Minute, according as the Logarithms are increa- 
ſing or decreaſing, will give the Logarithm required. 


12. Example. What is the Log. Sine of 20⁰ 1o/ 107 ? 


The Log. Sine of 20% 10/ is g. 5 37 50% 
Of 20 11 is 9.5 378508 


Their Difference 3438 


Then ſay, on the Navigation -Scale, As 60 : 3438 :: 10: 


5 whic , added to 9.537 070 ves ©. 3 643, the re- 
-14 AP Log. Sine of 20% 107 10% * 


14. To find the Logarithm Sine of an Angle leſi than 1 Minute. 


Since 
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Since the Natural-Sines of ſmall Arcs are very nearly pro- 
portional to the Arcs themſelves, we have, As 6c : the Se- 
conds in the Arc whoſe Sine is required :: the Natural-vine of 

1 Minute, or of 6c”, : the Natural-Sine required. But if this 
Proportion be worked by Logarithms, it will give the Loga- 

Within Sine required. 


15. Example. JJ hat is the Log. Sine of 30" ? 
As 60 its Log. = 1.7781512 conſtant 


— —— 


— 


Is to 30 its Log, = 1.47712 2 


So is che Log. Sine of 1 Mi- 
nute, its Log, is - = ; 6.4637261 conſtant 


7-9408473 
1 7781512. 


To che Log. Sine of 3c“ = 6.162691 


— 


Here it may be obſerved, that, to the common Log. of the 
Seconds in the Arc. whole Log. Sine is required, we ate al- 
ways to add the conſtant Log. 6.463 261, and ſubtract the 
conſtant Dog. 1.77815 12; therefore it would be the ſams 
Thing only to add the Difference of theſe Logarithms, Hence 
this Rule : / 

16. To the common Log. of the Seconds in the Are avhoſe Log. Sine 
[7s required, add the conſtant Number 4.6855749 ; the Sum will be 
the Log. Sine required, _ 

Hente the above Example may be worked thus : 

Tc the common Log. of 30 = 1.4771212 


Add the conſtant Number 4.6855749 


The Sum gives the Log. Sine of 30% = 6.1526961 


— — — 


17. 2 The Sine of 1 Minute and Tangent of 1 Minute do 
not ſenſibly differ from each other; and, conſequently, the 
Log. Sine of any Arc leſs than 1 Minute, found by the above 
Rule, is alſo the Logarithm Tangent of the ſame Arc. 

18. To find the Log. Secant of any Number of Degrees. ' 

Find the Logarithm-Coſine, and ſubtract it from 20 ; the 

Remainder will be the Logarithmic Secant required, | 


Example, What is the Logarithmic Secant of 30 Degrees ? 


4 From 
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From - - 20.0000006 
Subtra& Log. Coſine of 300 = 9g.9375 306 


Gives Log. Secant of 30 = 10.624694 


19. In like Manner, the Log. Coſecant is found by ſubtract. 4 
ing the Log. Sine from 20. | Nv 
Thus: From - - 20.0005000 

Subtra& Log. Sine of 30 = 9g.6989700. 


Gives Log. Coſecant of 30% = 10.3010300 


20. Hence it appears, that the Log. Secant and Coſecant 
may be taken out by Means of the Log. Sines and Coſines, by 
a mental Subtraction only; and, conſequently, as the Secants 
are but little nſed, it was not adviſeable to give them in the 
Table, as I could much better fill up the Columns uſually al- 
lotted for them with the Natural Sines and Coſines; which is 
row become neceſſary in Navigation, for finding, in Con- 
junction with Table IV. the Latitude of a Place, by two Alti- 
tudes of the Sun. | 


21. The Legarithm Setant of an Arc leing given, to find the Are. 


Subtract the Logarithm Secant from 20; the Remainder will 
be the Log. Coſine of the required Arc; and therefore the Arc 
will be readily found in the Column of Log. Coſines. 


Example. What is the Arc correſponding to the Log. Secant of 
| 10,0624694 ? 


From 20, 0000000 
Subtract 10.0624694. 


Gives Log. Coſine 9.9375 206 This anſwers in 
the Table to 3o Degrees, the required Arc. 


22. The Log. Coſecant of an Arc being given, to find the Are. 
Rule. Subtract the Log. Coſecant from 20, the Remainder 
will be the Log. Sine of the required Arc. 
Example. What is the Arc whoſe Log. Coſecant is 10:3010300 ? 


From 20.0000000 
Subtract 10.3010300 


Gives Log. Sine 9.6989700 which in the * 
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ble is found to be the Sine of 3o Degrees, or the Arc which 


== was required. 


To find the Natural Sine, 


23. Ihe Numbers expreſſing the Natural Sine or Coſine are 
taken out of the Table, in the ſame Manner as the Log. Sine 
and Coſine before explained; only, as the Radius is ſuppoſed 
1, there mult be a decimal Point prefixed to the Number found 
in the Table. | 

24. Example, The Natural Sine of zoo will be found to be. 5, 
and its Coſine .866025 4. 

25. Any Arc and its Supplement to 180 Degrees have the 
ſame Sine, Tangent, and Secant : Hence, if it is required 
to ſind the Sine, Tangent, and Secant, of any Number of 
Degrees greater than go, we have only ta ſubtract the given 
Arc from 180 Degrees, and find, by the preceding Rules, the 
Sine, L'angent, aud Secant, of the remaining Arc. 


26. To find the Natural Verſed Sine of any Number of Degrees. 


Find the Natural Coſine; which added to 1, if the Degrees 
are more than go, or ſubtracted from 1,41f they are leſs than 
go, the Sum, or Difference, will be the Natural Verſed Sine 
required, 


27. Example 1. Vat is the Natural Verſed Sine of 37 Degrees? 


The Natural Cofine of zy Degrees is 7933833. and. the 
Natural Verſed Sign is 1 — 7933533 . 2066467. 


28. Example 2. LH is (he Natural Verſed Sine of 14.3 Degrees ? 


This, ſubtracted from 180, gives its Supplement = 37 De- 
grees ; the Natural Colive of which, by the firit Example, is 
7933533. and ., the Natural Verſed Sine of 143 Degrees is 


1-7933533* 
29. To find the Netural Tangent, or Secant, ſce Table V. 


30. The Log. Sire, Fangent, er Secant, or Natural Sine of any Arc, 
being given, 16 find the Arc itſelf 


Find, in its proper Column, the Number given, or, if it 
cannot exactly be ſound in the Table, the neareſt Number to 
it, and take the Degrees and Iviinutes correſponding thereto : 
Bat if it be required to find the correſponding Are to Seconds of 
a Minute, ſubtract the next lefier Arc from the next greater, 

g 2 and 
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and the Remainder call A: Alſo find the Difference between 
the nearcſt Number in the Table, and the given Number, 
which call B; and then jay, by the Golden Rule, As the Dif. 
ferencz A: 60of :;: B: a Number of Seconds, which, added 
to, or ſubtracted from, the Arc correſponding to the neareſ 
Number found ia the Table, as the Caſe may require, wil. 
give the required Arc. 
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31. Example. Let it be required to find the Arc correſponding 10 tl; 4 | 
Log. Sine of 945375643. 4 

The next Log. Sine in tac Table is of 20% 11/ = g. 5378508 

| | | Of 20 10 = 9.5375570 

Their Difference 3438 =A. 

From Log. Sine given = 9.5375643 | 

Subtract Log. Sine of 20% 1o/ = 9.5375070 


* 
_ 


V. 
FS 
8 


N 


Difference 92 = Þ. 


Then, by the Golden Rule, (which is readily worked on the 
Line of Numbers,) As 3438 : 60o/ :: 573 : 10%; which, ad- 
ded to 20% 10/, gives 20 10/ 10”, for the required Arc. | 


32. Taν IV. For finding the Latitude if a Place by two Alli- 
tud:s of the San, taken both before er bot) after Noon, or one he- 
fere and the other afier Noon, with the Interval between the Ob- 
Serwautions taken by a common Waich, 


This is readily done by Means of this Table and the Natu- 
ral S1nes given in Table III as we have ſhewn in the Naviga- 
tion epitom:2ed, prefixed to this Volume; and therefore, in this 
Place, we are only to ſhew how to take out the Numbers, 


32. To take out the Log. Half-elapſed Time, or Log. Riſing. 


Find the Hours on the Top of the Page, and then againſt the 
Minutes and Seconds, given in the proper Column, will be the 
Log. required. 

34. 1: the Log. be required to a Quarter of a Minute, add 
the next greater and next leſs together, and Half the Sum will 
be ne:rly the Logerithm required, . 


33. Example. Required the Logarithm Rifing of zb 10]. 
The 
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2 | The Log. Rifing of zh 10/ of is 4.19482 
— Ditto of 2 10 30 is 4.19806 
ded 


Sum 8.39288 
4 


— — 


The Log. required 419644 
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36. If the Log. be required to ſingle Seconds: 

Find the Difference of the next greater and next leſſer Loga- 
rithm, and ſay, by the Rule of Proportion, As 3o# : that Dif- 
ference :: the Number of Seconds (which the given Numbgr 
exceeds, Or is ſhort of, the neareſt Time found in the Table) : 
a fourth Number; which, added to, or ſubtracted from, the 
Logarithm of the neareſt Halt-Minute, as the Caſe may require, 
wiil give nearly the Logarithm required, 


37. Example. What is the Log. Half-elapſed Time for 2h 16! 10" * 


. The Log. elapſed Time of zh 16“ of = 0.25244 
1 : Diitto of 2 16 30 = 0.25104 
ad- 


140 


Now, by the Golden Rule, or on the Scale, work this Propor. 
tion, wiz, As 30% : 140 :: 10” : 47, nearly. 
From 0.25244 


Subtract, being decreaſing, 47 
NE Gives the required Log. = 0.25197 
. — 
__ 
this 


38. To find the Time correſponding to any Log. Middle Time. 


Find the Log. or the neareſt to it, in the proper Column ; 
then on the Top will be the Hours, and in the Columns M.S. 
the Minutes and Half- Minutes. But if it is required to find the 
Time to leis than Half-Minutes, find the Time correſponding to 
the next greater and next leſſer Log. and ſay, As the Difference 
betwixt theſe Log.: zo“ :: the Difference betwixt the Log. 
, whoſe correſponding Time is required, and the neareſt to it in 
the Table,: a Number of Seconds; which, added to, or ſub- 
tracted from, the Time correiponding to the neareſt Log. found 
in the Table, will give the required Time. 


vill 


39. Example. What is the Middle Time correſponding to the Log. 
"he Red ty | 5.04306 bg 


I - . f In 


- 


10 
Fl 
| 


— 5 _ 
- = —-z 


— —_  - 
A 4 — — 
24 . . 


ET I TI 
— >. ” Þ 
— 


2 — — · 


— 
— 

— 

—— — 


2 
1 


2 


— — —y—-— 


— - — 
— — 
— — — => — ſ— — 


- — — 
= - 

o 5 £ 

— — — — — 


—— 


by = "= — 
3 N 
— = — 
© A = Y 2 
— — — — — — 
— — — — — 
— _— * * - — — — — 
- -” — — - 
— — one — © — << - — 
— —— o——— b — — ——— —ͤ— 


— * 
— — — —— —ä&ͤ—ſ — — — —— — 


46 Uſe of the Tables, 


In the Table, the next _ + | G7 2 
greater Middle Log. is 5. 4999 Correſpond. Time 2 16 30 
| Next leſs ditto is 5.04559 Ditto 2 16 o li 


Difference 30 


— — 


Difference 140 


Given Log. 5. 4906 
Next leſs Log. 5.04859 


Difference 47 


Now, by the Rule of Three, or worked on Gunter's Scale, A8 
Ws 3-20” 3: 47 2 205, | 

Then to the neareſt Time, zh 16! of 

Add 10 


Gives the Middle Time required 2 16 10 


40. TaBTIE V. 4 Table of Log. Verjed Sines, Natural Tangentr, 
| and Secants, to every 10 Minutes. 


A Table of Log. Verſed Sines being of very little Uſe in the 
Practice of 1'rigonometry and Navigation, and as the like may 
be faid of Natural Tangents and Secants fince the Introduction 
of their Logarithms, it would have been imprudent to have 
filled up 90 Pages with this Tahle, when we ſhall ſcarce have 
Room in this Volume for thoſe Tables which are much more 
uſeful in Practice, The greateſt Uie of a Table of Natural 
Tangent:, Secants, Wc. is now to conſtruct accurate Scales 
with; and for this Purpoſe it is ſufficiently copious aud accu- 
rate, though here comprized in only 8 Pages. However, to 
ſupply ſuch as may want, on ſome particular Occafion, to find 
the Log. Verſed Sine, Natural Tangent, or Secant, to a ſingle 
Minute, we ſhall here ſhew how it may be readily obtained, 
nearly true, even by this Table; and to a greater Degree of 
©xaQneſs, if required, by Means of Table III. 


41. To find the Natural Tangent, &e. 


Find the Degrees and Minutes, if you can, either on the 
Right or Left Hand of the Page; then againſt it, in its reſ- 
pective Column, will be the Logarithm Ferſed Sine, Natural Tan- 
gent, or Natural Secant, required, But if the Minutes cannot be 
exaQly found in the Table, take out the Log. Verſed Sine, Na- 
tural Tangent, or Natural Secant, of the next greater or pext 
leis Number of Minutes, and find their Difference ; which mul- 


tipiy 
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/ + 8 ply by the Number of Minutes by which the given Number 
> 30 WW..ceeds the next greater or next leſſer in the Table, and cut off 
> oO ne Figure to the Right-Hand ; then will the Figures on the 


T7 cf: be the Quotient (by 10), to be added to, or ſubtracted 
rom, the neareſt Log. Veried Sine, Natural Tangent, or Se- 
ant, found in the Table. 


42. For Example. What is the Natural Tangent for 300 3! ? 


ö By inſpecting the Table, it appcars that the Natural Tangent 
of 30 10 1 28123 
As A „ - - - o © o '- JEvQ8 


Their Difference 388 
Multiply by 3 
And, cutting off the 4, we have 116]4 
To Nat. Tangent of 30% f = 57735 
Add the Proportional Number for 3 Minutes, * 100 
cauſe the Tangent is increaſingg - 


I The Sum is the Nat. Tangent of zo 3“, nearly = 57851 

= N. B. The Nat. Tangent to 7 Places of Decimalsis .5785 144. 
ave | 

ore 43. To find the Natural Tangent of an Art, to a greater Exadtneſs, 
ral by Means of Tatle III. 


Find the Nat. Sine and Nat. Cofine by Table III. then ſay, 
by the Golden Rule, As the Coſine: the Sine :: Radius to 
the Natural Tangent required, 


44. Example. I bat is the Natural Tangent of 40* 3), the Radius 
| being 1 ? ' 
By inſpeQing Table III. it appears that the Natural Tan- 
gent of 303“ is. 50075 56, and its Coſine .86;35887. 


Then, as .8655887 : 50075 56 :: 1: 0.5785 144, the Tan- 
gent which was to be found. 


45+ To find the Natural Secant of an Arc by Means of Table III. 


Say, by the Rule of Proportion, As the Coſine: Radius :: 
Radius: the Secant, 


For 


| "- 
”" US of the Tables; 
| For Example. What is the Secant of 30 3 7 
As. 8655887 : 1 :: 1 : 1.155 2830, the required Secant. 


46. The Log. Verſed Sine thay alſo be found by Table III. with 3 
the Aſſiftance of Table I. 4 


Thus: Find the Verſed Sine, by Table III. as hewn in the 
Uſe of that Table; then find the decimal Part of the Log. rc- 
nired, by Table I. to which prefix its proper Index; wiz. if 
— Arc 1s 1 Minute, the Index is 2; bo 27 to 4/ incluſive, 
the Index is 3; from 5/ to15' is 4; from 16! to 48/ is 5; from 
49/to 20 33' is 6; from 2% 34/ to8* &' is 7; from 8* 7/ to 
25% go! is 8; from 252 51/ to any Thing ſhort of go® is 9; the | 
Log. Verſed Sine of go? being = the Log. Radius, wiz. = 
19.0000000s 


47. Example. What is the Leg. Verſed Sine of 609 0! ? 


By Table III. it will be found that the Natural Coſine of 60% 
is = 5 ; which, ſabtracted from the Radius 1, gives . 5 = th& 
Natural Verſed Sine; the decimal Part of the Logarithm of 
which, in Table I. is. 6989700; to which prefixing its proper 
Index, as above is directed, we have the Log, Vericd Sine re- 
quired, = 9.6989700. 

After having ſaid thus much, it ſeems unneceſfary to give the 
_ of theſe Problems; we ſhall therefore proceed to the next 
Table. 
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48. TABLE VI. A Table of. Angles of Rhumbs, to turn readily 
Paints of the Compaſs into Degrees. 


Two Examples will be ſufficient to ſhew the Ule of this Table. 


vv © id = A&A & Ku, — — 


49. Example 1. Suppoſe a Ship ſails S. S. W. 5 W. how many 
Points, and aljo how many Degrees, is that from the Meridian ? 


Againſt 8. S. W. Z W. we ſhall find, by inſpecting the Ta- 
ble, 24 Points, or 30 56! 15). 


50. Example 2. Suppoſe a Ship ſails N. 45 E. what Peint of the 
Compaſs is that ? 


Anſaver. In the Table, againſt 45%, we find the Courſe is 
N. 4 Points Eaſt, that is, N. E. | 


51. Would Room permit, we might now proceed to ſhew the 
ſeyeral Uſes of the Reſt of the Tables; but, to explain them 
fully, 
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fully, it will be neceſſary to publiſh a Treatiſe of Navigation 
in another Volume; which we intend to do as ſoon as poſs 
ſible. In the mean Time, we can only ſay, that ſuch as have 
already learnt Navigation underſtand the Uſes of moſt of them 
withont farther Explanation ; and as to thoſe who are now 
learning, they will be readily explained to them by their 
reſpective Maſters : We ſhall therefore, in this Place, only 


— —— 8 * 5 2 * 7 IS * 
N . % 


he briefly deſcribe tlie remaining Tables, as follows. 
re- 
if nl 2. TanEs VII. and VIII. are readily adapted for ſolving 
ve, a Traverſe, or working a Day's Work, at Sea, and ate here 
om WT printed, with ſome Improvements ; by which the x Lati:ude 
to and Departure are readily found, to upwards of 3000 Miles 
the j Diſtance, Their Uſe is known to all who keep a Journal at 
= Sea 
8 ><4. 
4 53. Taps IX. ſhews how many Miles make a Degree of 
= Longitude in any Latitude; or how many Miles a Ship muſt 
; f ſail, Eaſt or Weſt, to alter one Degree in Longitude. 
50 
In: ; 54. TaBLe X. is alſo a Table well known, ealled, a Table 
of of Meridioval Parts. 
Der We have given them to Tenths of Miles; but, as this Ta- 
re- ble is calculated on the Suppoſition of the Earth's being a 
Sphere, (whereas its polar Diameter is found to be ſomething 
the ſhorter than its equatorial, wiz. as 265 to 266, is a little flat- 
ext | tened towards the Poles; and forms a Figure called an Oblate 
Spheroid,) it may be objected, by ſome, that this Table is 
not ſtrictly true : We have, therefore, at the Bottom of each 
dily Page, ſhewny what muſt be ſubtrated, to reduce the ſpherical 
to the iſpheroidical meriuional Parts. However, the common 
Table is ſufficiently exact in Practice. 
le. OTH 
n 55. Tapus XI. is a Table of Minutes or Miles of the E- 
any quator, contained in every Degree of the ipheroidical Meri- 
, dian, The Method of nfing this and the laſt Table, to find 


| the Courſe and Diſtance from one Place to another, in the 
ſpheroidica! Earth, is as follows, | 
Firſt, by Table X. find the true meridional Miles for each 
Latitude, and thence the true meridional Difference of Lati- 
tude ; then ſay, As that meridional Difference of Latitude: the 
Difference of «Longitude :: Tangent of 45® : the Tangent of 

the true Courſe. | 
Now, by this Table, find the Diſtance of the Parallel of 
Latitude of each Place from the Equator, in Miles; and thence 
the true Difference df Latitude between the two Places, by 
1 h Adaizon, 
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Addition, if one is North and the other South; or by Sub- | 8 


traction, if both North, or both South. 

Laſtly, ſay, As the Coſine of the true Courſe: the true Dif- 
ference of Latitude :: Radius : the true Diſtance ; which will 
not differ much from that found in the common Manner. | 


56. Tan XII. is the common Table of Amplitudes ; ſhew- Wl 


ing, by Inſpection, how many Degrees the Sun riſes to North. 
ward or Southward of the Eaſt, and ſets to Northward or 
Southward of the Weſt, Points of the Horizon, * 

$7- By this Table, the Amplitude found is the true Ampli. 
tu 


e, when the Sun is actually in the Horizon; but when the 


Sun's Center is actually in the Horizon, it is well known that 


he appears about 37 Minutes above the Horizon at Sea, and 
therefore the true Amplitude, found by this Table, muſt 
increaſed when the Latitude and Declination are both North or 
both South, or leſſened a certain Number of Minutes when they 
are of contrary Names, if it is required to find the Amplitude 
of the Sun at his viſible Rifing or Setting ; and for this Pur. 
poſe the next Table is inſerted, wiz. 


58. Tarts XIII. of the Change of Azimuth, which the 
Sun makes in rifing from the Horizon one Degree of Altitude: 
Whence, by the Golden Rule, or the Line of Numbers on the 
Scale, the Change of Azimuth, correſponding to any leſs Riſe 
of Altitude than one Degree, is eaſily obtained. 


csg. TanLE XIV. of Aſcenſional Difference, ſhews, by In- 
ſpection, how many Minutes the Sun riſes and ſets before or af- 
ter 6 O'Clock, By which alſo may be readily found the Length 
of the Day and Night; as Double the Sun's Setting gives the 
Length of the Day, and Double the Sun's Riſing, the Length 
of the Night. As the Sun, by the Refraftion of the Rays of 
Light, appears above the Horizon before it is really up, and 
after it is really ſet, to obtain the Time of viſible Niang and 
Setting, a few M'nutes muſt be ſubtracted from the Riſing, and 
added to the Setting, as found in this Table, to have the Time 
of the Son's viſible Riſing and Setting; and, for this Purpoſe, 


we have given 


60. TapLy XV. of the Time in which the Sun riſes from 
the Horizon one Degree of Altitude; whence, by Proportion, 
the Lime for any Change of Altitude, leſs than a Degree, is 
readily found, 


61. Tarre XVI. A Table foy turning Time and Degrees, 
Sc. mutually into each other. ; * 
e 
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Take one Example of its Uſe, viz. ſuppoſe the x Longitude 


4 of two Places is 53 37/, what is that in Time ? 


x Longitude 63 37 3 
n the Table againſt 850 Motion is 3 o Time, 


Remains 8 37 
8 30 is 034 


Remains 7 a 
Againſt 7 is - © o 28 


—_— 
— — 


Remains © Whole Time is 3 34 28 


— 


The required x Longitude in Time. 


62. Tarre XVII. Of Refraction. 


The Rays of Light, paſſing through the denſe Medium of the 
Atmoſphere, are bent in ſuch a Manner as to cauſe the Sun, 
Stars, Cc. to appear higher than they really are; and there- 
fore, when we have taken the Altitude of the Sun or Star, by 
a Quadrant, we muſt look againſt the Altitude in the Table 
for tne Refraction, to be ſubtracted to give the true Altitude. 


63. TavLz XVIII. Of Depreſſion. 


In this Table is ſeen, by Inſpection, the Dip or Depreſſion 
of the Horizon, correſponding to the Height of the Eye above 
the Surface of the Sea ; to be ſubtracted from the Altitude in a 
fore, or added in a back, Obſervation, 


64. TazLe XIX. Of the Sun's Parallax of Altitude. 


The Uſe of this Table is well known to Aſtronomers ; but, 
as to Navigators, the Error in omitting it is too ſmall to be 
thought worthy their Notice, as the Sun's Parallax only cauſes 
him to appear a few Seconds lower than he really is, 


65. TaBLEe XX. Of the Sun's Semidiameter, 


If the Altitude of the Sun's upper Limb be taken by a Qua- 
drant, this Table ſhews the Number of Minutes and Seconds to 
be ſubtracted, or (if the under Limb was obſerved) to be added, 
to obtain the Altitude of the Sun's Center, 


h 2 66. 
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N 66. TazLz XXI. Of Right - Aſcenſion and Equation of Time. 


This Table is ſo contrived, as to ſhew the Right-Aſcenſion 
of the Sun, and the Equation of Time, to a ſufficient Degree 
of Exactneſs for Purpoſes at Sea, for ſeveral Vears. 


„ 


67. TazLe XXII. Of the Sun's Place and Declination. 


This Table is alſo contrived to ſerve for ſeveral Years. 


i Sn bs. trad i EE 
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68. TazLz XXIII. To change the Sun's Declination to any | 
Meridian. 


Tf the Mariner is at a conſiderable x Longitude from London, 
and you would have his Declination, which is calculated for 
London, reduced to the Meridian of the Ship's Place, {which 
ought always to be done, ) it is readily found by this Table. 


69. TaBLE XXIV, is a Table of the Right-Aſcenſion and 
Declination of the principal fixed Stars, and will ſerve the com- 
mon Purpoſes of Navigation, for ſeveral Years to come, 
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70. TABLE XXV. For the North-Star, 


This Table was conſtrufted by me, in Conſequence of a Re- 
queſt in a Letter in the Gazezteer, dated from Deptford, Auguſt 10, 
1765. Who made the Requeſt, i know not, to this Day. 
'This I think proper to declare, as in his Letter of Thanks ta 
me, in the Gazzzeer of the 28th of Seprember, he reflected on 
ſome ingenious Aſtronomers in and near London ; which is the 
true Reaſon why J did not anſwer His farther Requeſt in that 
Paper, that I might not receive any Compliments at the Ex- 
pence of others. 

In finding the Latitude by the North-Star, the Nocturnal has 
b-en generally uſed ; but it is now, partly by Time, and 
partly by being founded on bad Principles, become ſo faulty, 
as to cauſe an Error of near 40 Minutes in the Latitude, in 
ſome Circumſtances, and .therefore cannot be admitted in the 
preſent improved State of Navigation. 

71. To be very accurate, 'Tables ſhould be calculated for 
different Latitudes ; but, as that would be troubleſome, and 
there are better Methods for determining the Latitudes of Places 
at Sea, I hare contented myſelf with only calculating one Ta. 
ble, in ſuch a Manner us will be found ſufficiently accurate for 
common Purpoſes, to oblige thoſe who may be inclined to find 
the Latitude by the North-Star, at any 'Time of the Night, 
without waiting for its being exactly on the Meridian, 
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72. The Rule, Having taken the Altitude of the Star, and 
noted the Time of Obſervation by your Watch, (kept as true 
as may be,) correct it by Refraction and Dip of the Horizon. 
This done, the next Thing is to find the Time of the Star's 
being on the Meridian above the Pole. 

If the Time of Obſervation be not more than 6 Hours diſ- 
tant from the Time juſt foynd, (of the Star being on the Me- 
ridian above the Pole,) the Diſtance of Time will, in the Ta- 
ble, give the Degrees and Minutes to be ſubtracted from the 
true Altitude oi the Star, for the Altitude of the Pole, or Lati- 
tude of the Place. But if the Time of Obſervation be more 
than 6 Hours diſtant from the Meridian, it may be obſerved, 
that, about 12 Hours before the Star is on the Meridian above 
the Pole, it was, and, about 12 Hours after, will be again, on 
the Meridian below the Pole. Then enter the Table with the 
Diſtance of the Time of Obſervation, from the Time of the 
Star's ranking the Meridian below the Pole, and you will ſee 
the Degrees and Minutes to be added to the Latitude required. 

N. B. The nearer the Star is to being on the Meridian, the 
more accurate will the Latitude be found. 


73. Example. Suppoſe the Altitude of the North-Star was ta- 
ken at Sea, the 3d of December, at 8 at Night, and found (Re- 
fraction and Dip of the Horizon being allowed) to be 52 Deg. 
10 Min. what Latitude was the Ship in:? | 


h. m. 

The Right-Aſcenſion of the Star o 46 

Add 24 o 
: 24 46 
| Sun's Right-Aſcenſion, ſubtract 16 39 

The Star is on the Meridian above the Pole at 8 7 in the Even. 
Time of Obſervation 8 o 


Time diſtant from the Meridian o 7 
| Deg. Min. 
Hence, from the Altitude of the Star 52 10N, 
Subtract, as by the Table, 1 56 


Remains the Latitude required 50 14 N. 


74. But if the Time of Obſervation had been 40 Clock in 
the Morning, that Time is more than 6 Hours diſtant from the 
Time of tranſiting the Meridian above the Pole; therefore we 
mult confider, that, as it was on the Meridian above the Pole 


at 


54 Uſe of the Tables. 


at 8 Hours 7 Minutes at Night, it muſt have been on the Me. 
Tidian below the Pole about 8 Hours 7 Minutes in the Morn. 
ing; and therefore, ſubtracting the Time of Obſervation, 4 
Hours, the Diſtance of Time from the Meridian below the 
Pole is 4 Hours 7 Minutes, which, in the Table, gives o De. 
grees 55 Minutes; which, added to 52 Degrees 10 Minutes, 
gives the Latitude, 53 Degrees 5 Minutes, North.. 1 

This was communicated by me, ſome Years fince, to the 
Publiſher of the Mariner's Calendar; but, in that Book, are 
ſome Errors of the Preſs, both in the Uſe and Table, which 
may be hereby corrected. 


75. Tasiz XXVI. Of equal Altitudes. 


If we take an Altitude of the Sun at any Time in the Fore. 
noon, and obſerve in the Afternoon when the Syn comes to the 
ſame Altitude, the middle Time between the Times of the two Wi 
Obſervations will be nearly the Time the Sun was on the Me- 
ridian; but not exactly, on Account of the Alteration of his 
Declination in that Time; and muſt, therefore, be corrected 
by the Number of Seconds taken out of this Table, and ad- 
— to, or ſubtracted from, the middle Time, as the Table 

irects. 


76. Tan XXVII. of the Horizontal Parallax of the Moon. 


The Parallax makes the Moon appear lower than it really 
is; therefore, if we take the Altitude of the Moon by a Qua- 
drant, the Parallax of Altitude, found in this Table, muſt be 
added to the Altitude obſerved, for the true Altitude of the 
Moon. 

N. B. You may allow 16 Minutes for the Semidiameter of 
the Moon, as you did for the Sun; alſo the Refraction and 
Dip, as uſual, 


77. TaBLE XXVIIT. Of the Dip, when landlocked, 


When the Ship is ſo near a Shore that an open Horizon 
cannot be ſeen, it is neceſiary to uſe, in its Stead, the appa- 
rent Interſection of the Sea and Land. The Dip, in ſuck 
Caſe, muſt be taken out of this, and not from Table XVIII. 


PA my 


78. TABLE XXIX. Of the Length of Knots, 


As it frequently happens, that the Glaſs, which is uſed on- 
Board a Ship, is not above 28”, (ſometimes not ſo much,) 
the Length of the Knots of the Log-Line, initead of being 50 
Feet, muſt be ſhortened accordingly ; which is readily done by 

iuſpecting this Table. 
is 
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— N Wo. Terre XXX. Of the Dominical or Sunday Letter, Prime, 
„ 4 and Epact. (N. B. The Prime is ſometimes called the 
the Golden Number.) . L 
De. | Theſe are ſo well known as to require no particular Explaria- 
tes, ion in this Place: Only it may be hinted, that, when it is 
h x ap-Year, you find two e for Example, a- 
the Nainſt the Year 1766 is GF. In ſuch Caſe, the laſt Letter, F, 
2 es from the Beginning of the Lear to the End of February, 


ind the firſt Letter, G, all the remaining Part of the Year. 


6 . Bo. TUR XXXI. of the Moon's Southing, and TazLE 
_ XXX11. of the Number of Months, are too well knen to 
Mariners, to want any farther Explanation than is given un- 


the der the Tables, p. 286. 
Me e. Tons XXXIIE of New Moons till the Year 1900. 
his Againſt the Golden Number, in the Column of the re ſpective 
_ BEMonth, will be the Day of the New Moon required; — For Ex- 
10. 


ample: Required the Day of the New Moon for December 1573: 
Looking in Table XXX. againſt the Year 1773. you will find 
the Prime, or Golden Number, for that Year, is 7; a2aialt 
W which, in this Table, under the Month December, ftands 133 
that is, it is New Moon, that Year, the 13th of Dccez:ber. But 
if the Time is more accurately required, look in TableXXXV, 


ally 
= 82. Tan¹ñ XXXIV. For finding the Diſtance of Objects at Sea. 
the This ſhews, by Inſpection, if the Height of a Ship, Moun- 


tain, Cc. is known in Feet, how many Miles it is viſtble at 
Sea. 


93. Tanrte XXXV. Of the Moon's Phaſes, 
| (Calculated by an Affiſtant.) 


This Table is inſerted on Account of its great Uſe in finding | 


n the Moon's Age and Time of High- Water, more accurately 
ppa- than can be done by Table XEN. 10 may be proper to hint, 
ſuch that the Time of any Phaſe is given in Hours, counted from 
I. the next preceding Noon, agreeably to the aſtronomical Way 


of counting, 


84. TazLe XXXVI. Of the Variation of the Compaſs, as in 
the Year 1756. 

As theſe Tables can only be brought forward by making a 

new Variation-Chart, it is to be wiſhed that the Commiſſioners 

ef the Longitude would be pleaſed to cauſe a new Chart to be 

made, from proper Obſervations, as it is a Wor koftoc expen- 


ive 
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| ble, partly for Want of Time, (it being a Work of conſidera- 


give an uſeful Compendium of Aſtronomy, for the Sake of thoſe 


five a Nature for a private Perſon to perform: The great Uſe. 
fulneſs of ſach a Chart is too well known to be here inſiſted on. 


85. TavLs XXXVII. A Tide-Table, ſhewing the Time of 
High-Water at New or Full Moon, commonly called the 
Flowing. 


This Table is, for the moſt Part, extracted from Robert/or's 
Navigation, and muſt, for Want of good Obſervations, be 
very imperfect: But thoſe few Places, which I could give on 
better Authority, are diſtinguiſhed by an Aſteriſm (“). 

To find the Time of High-Water, the common Method is to 
add the Flowing to the Time of the Moon's Southing, for the 
Time of High- Water. | 


86. TapLe XXXVIII. Of the Latitudes and Longitudes of 
Aces. 


Whoever will compare the firſt Part of this Table with thoſe 
in the common Books will find that I have not contented my- 
ſelf with copying from any Book, but that I have been at ſome 
Pains to collect from the beſt Charts, correfting them by the 
beſt Obſervations I could procure, As to the Reſt of this Ta- 
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ble Labour and Time,) and partly for Want of good Materials 
at 2 I have been obliged to copy from the common Sea- 
Books, 

87. It is common to hear Maſters of Veſſels coniplaining of 
the Innaccuracy of the Tables of Flowing, and Latitudes and 
Longitudes of Places, in the Books of Navigation, c. but I il 
muſt beg Leave plainly to aſk them, where does the Fault lie ? 
certainly not in the Authors ſo much as in the Maſters them- 
ſelves ; for if they will not communicate their Obſervations, it 
is impoſſible the Tables ſhould be correct. I can only ſay, that 
if they would communicate their accurate Obſervations of Lati- 
tudes, Tides, &c. Poſt-paid, I will make the beſt Uſe of them, 
for their Service, that my Time and Opportunity will permit. 

$8. It is ſuppoſed, that theſe are all the Tables that will be 
neceſſary, and which Room will permit to be given in this Vo- 
lame. oF 


Having concluded our Account of the Tables, we ſhall now 
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young Students who have already learned the Doctrine of Sphe- 
tical Triangles. 


A 
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Compendium of Aſtronomy: 
O R, THE 
IpocTRINE of the SPHERE. 


. r EEE" Stan Sen. * * . 8 - 


— — 
T\ the Figure on the next Page, the Circle hZHn is the 
Meridian. 

hH, the Horizon. ; 

Zn, the Prime Vertical, or Eaſt and Weſt Azimuth-Circle. 

NS, the Axis of the Sphere. | | 

N, the North Pole; 

8, the South Pole, 

EO the Equinoctial. 

SB, M, Vf, the Eclipric. 

PP, the Axis of the Eeliptic. 

Z On, an Azimuth- Circle. 

NOS, N35, Meridians or Hour-Circles. 

PP, a Circle of Longitude for the Sun; Star, or Planet, 
counted on the 7 — | 

23955 Tropic of Cancer 1001 

rf Tr 5 of Capricorn 230 28' from the Equinoctial. 

Dod, a Parallel of Declination. 

AP, the Arctie or Northern Polar Circle; and 

Pay the Antarctic or Southern Polar Circle; each 23 287 
from its reſpective Pole. — | 

In the right-angled ſpherical Triangle, YOZ, right-angled 
at Z, the M eis the Complement of Latitude of the Place; 
20 the Declination of the Sun, Star, or Planet; YZ its Dif- 
ference of Aſcenſion ; and YO. its Amplitude. Any two of 
theſe being given, the others may be found, by right-angled 
ſpherical Trigonometry. This forms {ix Caſes. 

In the right-angled ſpherical Triangle, YOx, right-angled 
at x, the ( is the Latitude of the Place; x© the Declina- 
tion of the Sun, Star, or Planet; YO its Altitude when Eaſt 
or Weſt ; and V the Time from 6 o'Clock when it is Eaſt or 
eſt, Any two of theſe being given, the others may be found. 
his admits of fix Caſes. 
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Ia the right - angle Triangle, VOa, right-angled at a; the 
Y the Latitude of the Place; YO = the — of 
the Sun, Star, or Planet; 40 = its Altitude at 6 Hours Diſ- 
tance from the Meridian; and Va = its Azimuth from the Eaſt 
or Weit. Any two of theſe being given, the others may be 
found. This makes 6 Caſes. : : 

In the right-angled Triangle, YmO, right-angled at , the 
YS the Sun's greateſt Declination, or the Obliqufity of the 
Ecliptic, 23* 28/ ; MO the Sun's Longitude from Wor ; 
mo the Sun's preſent Dechnation ; Vn = the Sun's Right- 
Aſcenſion. Any two of theſe being given, the others may be 
found. This admits of 6 Cates. V. B. The Right- Aſcenſion 
is counted all round from w, as the Ancients did, and 
ſome Moderns do now, count the Longitudes of Places, 80 
that, if the Sun's Place is between ies and Cancer, the Part, 
Vn, found by the Canon, would be the Right-Aſcenſion te- 
quired; if between Cancer and Libra, then 180 — n = the 
Sun's. Right-Aſcenſion. If the Sun is between Libra and Ca- 
pricorn, then 180% + Vm (found by the Canon) = the Sun's 
Right-Aſcenſion. Laſtly, if the Sun is between 1 and 

"of! | rici, 


Compendium of Aſtronomy. 59. 
Ain, then 360% — n (found by the Canon) = the Sun's 
Ripght- Aſcenſion. 

To the oblique ſpherical Triangle, OZN, ZN is the Com- 
plement of Latitude of the Place; ZO the. Complement of Al- 
titude of the Sun or Star; NO its Diftance from the Pole 
(which, when the Declination and Latitude of the Place are 
both of the ſame Name, that is, both North, or both South, 
is 90 — Declination ; but when the Latitude of the Place 
and the Declination are one North and the other South, it is = 
9 + the Declination). The ZN is the Azimuth of the 
Sun or Star (counted from the North in North Latitude, and 
from the South in South Latitude); and the Z No is the 
Mour ., or Time from Noon, if the Sun; or from the Time 
of the Star's Southing, if a Star. Any three of theſe being 
given, the others may be found, by oblique ſpherical Triangles. 
This admits of 10 Caſes. 

In the oblique ſpherical Triangle, #NP, NP is the Diſtance 
of the Poles of the World and the Ecliptic = 23* 28/; N 
the Star's Diſtance from the Pole of the World, or Comple- 
ment of the Star's Declination ; P the Complement of the 
Star's Latitude; the ZP the Star's Lopgitude from 25 or JF ; 
and the ZN the Hour from the ſidercal Midnight, vjz. from 
the Time of the Star's coming on the North Meridian. 
Any three of theſe Parts being given, the others may be found, 
by oblique ſpherical Triangles. This admits of 10 Caſes. 


Thus have we, in this very ſhort Compendinm, ſhewn the 


the Method of ſolving 44 Caſes in Aſtronomy, and ſufficiently 
of } clear to be readily underſtood by all who have already learned 
Jiſ- the Doctrine of the Sphere. To adapt it to the Capacity of 
caſt others, would require a whole Volume : Such an one we may 


perhaps give, at another Opportunity, if Life, Health, Ge. 
permit. 
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E had intended to have concluded our Introduction in 

this Place; but, finding ſome Room in this Half-Sheet, 
for the Sake of the young 1 we ſhall make the fol. 
lowing Additions thereto ; Firſt, 


A COMPENDIUM OF COMPOUND INTEREST. 


Let r = the Amount of 1/7. in one Year: Thus, if the Rate 
of Intereſt is 3I. per Cent. per Annum, then r = 1.03 ; if 81. per 
Cent. it is 105; and ſo for any other Rate. 
5 = any Sum put to Intereſt, called the Principal, 
ö # = the Number of Years it is put to Intereſt, 
| a = its Amount in z Years, 
l And let the Capital-Letters ſtand for the Logarithms of the 
reſpective Numbers, denoted by their correſponding little Let, 
ters. 2 


Then, Theorem 1. pr = a, or P A AR A. 


E. 899 
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i 2. Theorem. 5 Woes or AR =P. 


{| £2 

3. Theorem. r =_=| #, = 
id | P 7 

| A—P 


4. Theorem. n = —— \ 
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| A COMPENDIUM OF THE DOCTRINE OF ANNU. 
1 TIES IN ARREAR, AT COMPOUND INTEREST, 


— 


Let a = any Annuity forborn » Vears; 
m = its Amount ; h 
r = the Amount of 1/, in one Year; 
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Of Annuities. 61 


Then, Theorem 1. 56 


7 — 1 


Or, Log. m = Log. a + Log. * 1 = Log, A. 


— 


3+ Theorem, u = Log. n oper : 
4. Theorem, * = + 2— 2 0. 


The finding of r by this laſt Theorem being troubleſome 
when + is more than 2, Mr. Simp/on has given the following 
Approximation; which will anſwer very near the Tryth, when 
the Number of Years is not very great. | 


Let 9 = 


* . 1 TE” 1 2 


; then will the Rate per Cent. be = 


2. 1 — na 
3000q + 2x —1-400 
67.517132 —4 +7: — 2. 11 — 13 


„ nearly. 


A COMPENDIUM OF THE DOCTRINE OF ANN U- 
ITIES, RESPECTING THE PRESENT VALUE, AT 
COMPOUND INTEREST. | 


Let a = any Annuity forborn » Years ; 
r Amount of 11. in one Year ; 


5 = the preſent Value of the Annuity for » Years, 


12 
Theorem 1. p=a X 

fry | 

er 
Nn 


— 


2. Theorem, Log. a = Log. p + Log. g -leg 


3. Theorem, 1 = . 
. Log. 7 5 


3 > 


62 Of Annuities, 


4. Theorem. TL. +1 e + e. 
The finding 7, in this laſt Theorem, being troubleſome 
when » is more than 1, Mr. Simp/or has given the following 


. . 8 . 211.2 1 
6 3 viz. aſſume 9 = — ; _ wall 
30009 — 2# + 1 X 400 


65.57 — 3 —4 43. 2. 112 + 13 
nearly, when x is not a very large Number, 


= the Rate per Cem. very 
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A COMPENDIUM OF THE ADDITION AND SUB. 
TRACTION OF SINES AND TANGENTS, &c. 


Of great Uſe in the Application of Algebra to Trigonometry, 
Firſt, of Sines. - | 


Prxo0BLEM 1. To find the Sine correſponding to the Sum of 
two Arcs or Angles: Radius being Sub * 55 


Theorem. The Sine of the greater Into the Coſine of the leſs, 
plus the Sine of the leſſer into the Coſine of the greater. 


+45 MES SEES AT ER 


PrxoBLEM z. To find the Cofine — to the Sum of 
| any two Arcs or Angles, 


Theorem. The Product of the two Coſines, minus the Produt 
of the two Sines, 


ProBLEM 3. To find the Sine correſponding to the Difference 
of two Arcs or Angles, | 


Theorem. The sine of the greater into the Coſine of the le, 
minus the Sine of the leſſer into the Coline of the greater, 


ProBLEM 4. To find the Coſine correſponding to the Differ» 
| ence of two Arcs or Angles. 


Theorem. The Product of the two Coſines, plus the Product of 
the two Sines, | | 
Note. When any Angle is more than 90 Degrees, its Coſine 


is a negative Quantity, 7, 
| : [ 


Of 


rene een EOS Set 44.775 . 2 
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Of Sines and Tangents. 64 


or ADDING AND SUBTRACTING TAN CRN TS. 


Let T = the Tangent of an Arc, and : = the Tangent of a 
leſſer Arc. | 


Then, 3s = Tangent of the Sum of the faid Arcs; 


121. 


1— 7. | : 
And PA = Cotangent of their Sum, 


Alſo LT = Tangent of their Difference ; 
14117 

1 +T: , 33 ; . = G 
And I x= Cotangent of their Diference. 


Theſe Theorems are when both Arches are acute; but when 
any Arc is above 90e, its Tangent muſt be repreſented by a 
negative Quantity: For Example, when T is the Tangent of 
an Arc greater than 90, then, by writing — T, for T, in the 


above Expreſſion, the Tangent of the Sum is = = — = 
—T +: | 
/ 

Let 7 repreſent the Tangent of an Are; and y the Sine and 


Coſine of Double that Arc; then will æ = — and y 3 


= the Sine and Cofine of Double the Arc of which 7 is 


os ad, a= 
the Tangent; and — 2 and — = ny the 


Tangent and Cotangens of Double the Are of which 7 is the 
angent. | 
If x repreſents the Sine of an Are, and y its Cofine, then 
x" +5* =1, Hence, * = 1 —y*, ory* =1—x*, And 
_ = the Secant of the Arc whoſe Cofine is y. 
Again, as «; 1 :: 1 18 = the Coſecant of the Arc whoſe 
dine 16 x . 


„„ 


The 


64. Solution of Spherical Problems. 
The following Theorem is of great Uſe in ſolving Spherical 
Put c and' = the Sine and Coſine of any Side of a ſpherical 
Triangle; e and F the Sine and Coſine of any other Side; and 
Put # = the Sine of their contained Angle, and 6 = the Cofine 
of their other Side, Then df + cen = 6. s 8 
Note, when any Arc is obtuſe, its Ooſine muſt be repreſented 
by a negative Quantity, — „„ 


THE.END OF TEE INTRODUCTION, | 
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may be readily found. 


LOGARITH MS: 


For Numbers increaſing orderly from 1 to 10000, 
with their Differences : | 


Whereby the Logarithms of much larger Numbers 


n 


300 42 + wo Nw = | *ON 


is 1. 1760912 


Log. | 


0.0000000 
o. 30 10300 
0.4771212 
0.6020600 
0.6989700 
0.7781512 
0.8450980 
0.9030900 
0.9542425 
1.0000000 
1.0413927 
1.0791812 


11139433 
1.1461 280 


1.2041200 
1.2304489 
12552725 
12787536 
1. 3010300 


13222193 
13424227 
13617278 
1. 3802112 


1. 3979400 


Log. 


14149733 


1.4313637 


14471580 


1. 4623980 
14771212 


14913617 


1.505 1500 


1.5185 139 


1.5314789 
1. 5440680 
15563025 
15682017 
1.5797836 
1.5910646 


1. 6020600 


16127838 
16232493 
16334084 
1.643427 
1.632125 
16627578 
1.672078 
1.6812412 
1.6901961 
1.6989 oo 


2 


2 
51 
52 
52 
54 
Js 
56 
57 
58 
59 


Log. 


mee ' 
1. 


[075702 
1.7160033 


211.7242759 
7323937 


1.7403627 
1.748 1880 
1.758748 
1. 7634280 
1.77085 20 
12781512 


1.785 3298 
17923917 
1.799345 
1. 806 Soo 


18129133 
1.895439 
1. 8260748 
18325089 
1.838849 
1. 8450980 
18512583 
18573325 
18633229 
18692317 


1.870613 


Log. 


1.8808136 
1.8864907 
1.8920946 
1.8976271 
1-903090 

1. 9084850 
19138138 
19190781 
19242793 


19294189 


19344984 
19395192 
1.944482) 
1.949390 
19542425 
19590414 
19637878 
1.96848 29 


19731278 
_95|1-9777236 


1.9522712 
1.867717 
1.9912261 


1.9950352 
2. 9000000 | 
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4 TABLE of 


2 

No, O 13 2 3 4 

100 || 0000000 | 0004341 | 0008677 | 0013009 | 0017337 
101 || 0043214 | 0047511 | 0051805 [0056094 | 0060379 
102 || 0085002 | oogozg7 | 0094509 | 0098756 | 0102999 
103 || 0128372 | 0132587 | 0136797 | 0141003 | Ol45205 
104 || 0170333 | 0174507 | 0178677 | 0182843 | 018700; 
105 || 0211893 | 0216027 | 0220157 | 0224284 | 0228406 
106 || 0253059 | 0257154 | 0261245 | 0265333 | 0269416 
107 || 0293838 | 0297895 | 0301948 | 0305997 | 0310043 
108 || 9334237 | 0338257 | 0342273 | 0346284 | 035029; 
10g || 0374265 | 0378247 | 0382226 | 0386202 | 0390173 
110 || 0413927 | 0417873 | 0421816 | 0425755 | 0429691 
111 || 0453230 | 0457140 | 0461048 | 0464952 0468852 
112 || 0492180 | 0496056 | 0499928 | 0503797 | 0507663 
113 || 0530784 | 0534626 | 0538464 | 0542299 | 0546130 
114 || 0569048 | 0572856 | 0575661 | 0580462 | 0584260 
115 || 0606978 | 0610753 | 0614525 0618293 | 0622058 
£16 || 0644550 | 0548322 | 0652061 | 0635797 | 0659530 
117 || 0681859 | 0685569 | 0689276 | 0692980 | 0696681 
118 || 0718820 | 0722459 | 0726175 | 0729847 | 0733517 
119 || 9755470 | 0759118 | 0762762 | 0766404 | 0770043 
120 j| 079i812 | 0795430 | 0799045 | 0802656 | 080626; 
121 || 0827854 | 0831441 | 0835026 | 0838608 | 0842187 
122 || 0863598 | 0867157 | 0870712 | 0874264. | 0877814 
123 || 0899051 | 0992580 | 0906107 | 0909631 | 0913151 
124 || 9934217 | 0937718 | 0941216 | 0944711 | 0948204 
125 || 0969100 | 0972573 | 0976043 | 0979511 | 0982975 
126 j} 1003705 | 1007151 | 1010593 | 1014033 | 1017471 
127 || 1038027 | 1041455 | 1044871 | 1048284 | 1051694 
128 || 1072100 | 1075491 | 1078880 | 1082266 [1085650 
129 j| 1105897 | 1109262 | 1112625 | 1115985 | 1119343 
130 || 1139433 | 1142773 | 1146110 | 1149444 | 1152776 
131 || 1172713 | 1176027 | 1179338 | 1182647 | 1185954 
132 || 1205739 | 1209028 | 1212314 | 1215598 | 1218880 
133 || 1238516 | 1241780 | 1245042 | 1248301 | 1251558 
134 || 1271048 | 1274288 | 1277525 | 1280760 | 1283993 
135 || 1303328 1200553 | 1309767 | 1312978 | 1316187 
136 || 1335389 | 13358581 | 1241771 | 1344958 | 1348144 
137 j| 1397206 | 1370374 | 137354) | 1376705 | 1379867 
138 || 1398791 | 1401937 | 1405080 | 1408222 | 141136! 
139 || 14301428 | 1433271 | 1436392 | 1439511 | 1442628 
140 || 1461280 | 1464381 | 1467480 | 1470577 | 147367! 
141 [1 1492191 | 1495270 | 1498347 | 1501422 | 1504494 


LOGARITHMS. 


_ 


5 
0021661 
0064660 
0107239 
0149403 
0191163 
0232524 
0273490 
0314085 
0354297 
0394141 
0433023 
0472749 
Ogligzs 
0549958 
o588055 
0625820 
0663259 
0700379 
0737183 
0773679 
0809870 
0845703 
0881301 
0916669 


0951693 
0986437 
1020905 
1055102 
1089031 
1122698 


— — — 


1156105 
1189257 
1222159 
1254813 
1287223 
1319393 
1351320 
1383027 
1414498 
1445742 
1476763 


6 


0025980 
0058937 
0111473 
0153597 
olgg 317 
0236639 
027757% 
0318123 
0358298 
0398105 
043755! 
0476642 
0515384 
0553783 
0591846 
0629578 
0666985 
070407 3 
0740847 
0777312 
0813473 
0849330 
0884905 
0920185 
0955180 
og 89896 
1024337 
1058506 
1092410 
11260590 


— — — 


1159432 
1192559 
1225435 
1258064 
1290450 
1322597 
1354507 
1386184 
1417632 
1448854 
1479853 


2 
0030295 
007 3209 
0115704 


0157787, 


0199467 
0240750 
0281644 
0322157 
0362295 
0402060 
0441470 
0480532 
0519239 
0557005 
0595034 
0033334 
0670708 


0707765 


0744507 
0780941 
0817073 
85 2906 
0888446 
0923690 
0958064 


0993353 
1027766 


1061909 


1095785 
1129400 
1162750 
1195858 
1228709 
1261314 
1293676 
225 
1357685 
1389339 
1420765 
1451564 
1482941 


8 
0034605 


0077478. 


0119931 
0161973 
0203013 
0244857 
0285712 
0326188 
o 366289 
040602 3 
0445398 
0484418 


9 
0038912 
0081742 
0124154 
0166155 
0207758 
0248960 
0289777 
0330214 
0370279 
0409977 


0449315 
0488301 


0523091 
0561423 
0599419 
063708; 
0674428 


0711453 


0748104 
0784598 
08206069 
0850473 
0891984 
0927200 
0962146 
0996806 
1031192 
1065308 
1099159 


1132746 


1166077 
1199154 
1231981 
12647561 
1296899 
1328998 
1360861 
1392492 
1423895 
1455072 
1486026 


1516762 


0526939 


0565237 


0603200 
0040834 
0678145 
07158128 
0751818 
0788192 
0824263 
0860037 
0895519 
0930712 
0905024 
1000257 
1034616 
1068705 
1102529 


1126091 


1169396 
1202448 
1235250 
1267806 
1300119 


1332194. 


1204034 
1395043 
1427022 
1458177 
1489110 


1507564 


15 10632 


kt er. 


1513698 


B 2 


1519824 


— — 
= 
— 
— —i — 


, 
g 
| 
| 
' 
| 
| 


....  -- — __—_— wv - 
— — Fl — — — —— — 
* 


rr r ( DIES, TU EE 
> — 
— — 


4 A TABLE of 
No. o I 2 3 4 
142 || 1522883 | 1525941 | 1528996 | 1532049 | 1535100 
143 || 1553360 | 1556396 | 1559430 | 1562462 | 1565491 
144 || 1583625 | 1586640 | 15896; 3 | 1592663 | 1595672 
145 || 1613680 | 1616674 | 1619666 | 1622656 | 1625644 
146 || 1643528 | 1646502 | 1649474 | 1652443 | 1655411 
147 || 1673173 | 1676127 | 1679058 | 1682027 | 168497; 
148 || 1702617 | 1705550 | 1708482 | 1711411-| 1714339 
149 || 1731863 | 1734776 | 1737688 | 1740598 | 1743506 
150 || 1760913 | 1763807 | 1766699 | 1769590 | 1772478 
151 || 1789769 | 1792645 | 1795518 | 1798389 | 1801259 
152 || 1818436 | 1821292 | 1824146 | 1826999 | 1829850 
153 || 1846914 | 1849752 | 1852588 | 18535421 | 1858253 
154 || 1875207 | 1878026 | 1880844 | 1883659 | 1886473 
155 || 1903317 | 1906118 | 1908917 | 1911714 | 1914510 
156 j| 1931246 | 1934029 | 1936810 | 1939590 | 1942367 
157 || 1958996 | 1961762 | 1964525 | 1967287 | 1970047 
158 || 1986571 | 1989319 | 1992065 | 1994809 | 1997552 
15 2013971 2016702 | 2019431 | 2022158 | 2024883 
160 || 2041200 | 2043913 | 20466z5, | 2049335 | 2052044 
161 || 2068259 | 2070955, | 2073650 | 2076344 | 2079035 
162 || 2095150 | 2097830 | 2100508 | 2103185 | 2105860 
163 || 2121876 | 2124540 | 2127201 | 2129862 | 2132521 
164 || 2148438 | 2151086 | 2153732 | 2156376 | 2159018 
165 || 2174839 | 2177471 | 2180100 | 2182728 2185355 
166 || 2201081 | 2203696 | 2206310 | 2208922 | 2211533 
167 || 2227165 | 2229764 | 2232363 | 2234959 | 2237554 
168 || 2253093 | 2255677 | 2258260 | 2260841 | 2263421 
169 j| 2278867 | 2281436 | 2284003 | 2286570 | 2289134 
170 || 2394489 | 2307043 | 2309596 | 2312146 | 2314696 
171 || 2329961 | 2332500 | 2335038 | 2337574 | 2340108 
172 || 2355284 | 2357809 | 2360331 | 2362853 | 2365373 
173 || 2380461 | 2382971 | 2385479 | 2387986 | 2390491 
174 || 2495492 | 2407988 | 2410481 | 2412974 | 2415405 
175 || 2430380 | 2432861 | 2435341 | 2437819 | 2440296 
176 || 2455127 | 2457593 | 2460059 | 2462523 | 2464986 
177 || £479733 | 2482186 | 2484637 | 2487087 | 2489536 
178 || 2504200 | 2506639 | 2509077 | 2511513 | 2413945 
179 || 2528530 | 2530956 | 2533380 | 2535803 | 2538224 
180 || 2552725 | 2555137 | 2557548 | 2559937 | 2562365 
181 || 2576786 | 2579184 | 2581582 | 2583978 | 2586373 
182 || 2600714 | 2603099 | 2605484 | 2607867 | 26010245 
182 2624511 | 2626882 | 2629255 | 2631625 | 263399} 


 W& " & WM ” LEP Dy 


LOGARIT HMS. 


5 


5 


— 


1538149 
1568519 
1598678 
1628630 
1658376 
1687920 


1717204 
1746412 
1775365 
1804126 
1832698 
1861084 
188928; 
1917304 


1972806 
2000293 
2027607 
2054750 
2081725 
2108534 
2135178 
2161659 
2187980 
2214142 
2240148 
2265999 
2291097 
2317244 
2342641 
2307891 
2392995 
2417954 
2442771 
2467447 
2491984 
2516382 
2540645 
2504772 
2588766 
2012629 


1945143. 


6 


1541195 
1571544 
1601683 
1631614 
1661340 
1690863 


1720188 
1749316 


1778250 


1806992 


1835545 
1863912 


1892095 
1920096 
1947917 
1975562 
2003032 
2030329 
2057455 
2084413 
2111203 


2137833 
2164298 


2190603 


2216750 


2242740 


2268576 
2294258 
2319790 
2345173 
2370408 
2395497 
2420442 
2445245 
2469907 
2494430 
2518814 
2543003 
2567177 
2591158 
2615008 
2638727 


7 

1544240 
I 5/4568 
1604685 


1634595 
1664301 


1693805 


1723110 
1752218 
1781132 
1809856 
1838390 
1866739 


1894903 
1922886 


1950690 


1978317 
2005769 
2033049 
2060159 
2087100 
2113876 
2140487 
2166936 
2193225 
2219356 
2245331 
2271151 
2296818 


2322335 


2347703 
2372923 
2397998 
2422929 
2447718 
2472365 


2406874 


2521246 
2545781 
2569581 
2593549 
2617385 


8 


1547282 
1577589 
1607686 
1037575 
1667 260 
1696744 
1726029 
1755118 
1784013 
1812718 


1841233 
1366563 


1897709 
1925674 
195 3400 
1981070 
2008505 
2035768 


2062860 
2089785 
2116544 
2143139 
2169572 
2195845 
2221960 


2247920 
2273724 
2299377 
2324879 
2350232 
2375437 
2400498 
2425414 
2450189 
2474823 
2499317 
2523675 
2547897 
2571984 
2595939 
2619762 
2043455 


9 N 
1550322 
1580608 
1610684 
1640553 
1670218 
1699682 


1728947 
1758016 
1786892 
1815578 
1844075 
1872386 
1900514 
1928461 
1956229 
1983821 
2011239 
2038485 
2065 560 
2092468 
2119211 
2145789 
2172206 
2198464. 
2224563 
2250507 
2276296 
2301934 
2327421 
23<2759 
2377950 
2402996 
2427898 
2452658 
2477278 
2501759 
2520103 
2550312 
2574386 
2598327 
2622137 
2645817 


II Diff. 


3049 
3028 
3006 
2986 
2965 
2945 
2925 
2906 | 
2887 
2867 
2831 
2829 
2812 


2794 
2776 
2759 
2741 
2724 
2706 
2690 
2674 
2657 
2641 
2625 
2609 
2594 
2578 
2563 
2548 
2533 
2518 
2504. 
2489 
2475 
2461 
2448 
2434 
2421 
2407 
2393 
2381 


2636361 


2641092 


2368 


A TABLE 


of 


— 


— —— 


O 


2648178 
2671717 
2695 129 
2718416 
2741578 
2764618 
2787536 
2810334 
2833012 


2855573 
2878017 


2900346 


2922561 
2944662 
296665 2 
2988531 
3010300 
3031961 


3053514 
3074960 
3096302 
3117539 
3138672 
3159703 
3180633 
3201403 
3222193 
3242825 
3203359 


3283796 
3304138 


3324385 
3344537 
3304597 
3384505 
2404441 
3424-227 
2443923 
3403530 
3483049 
3502480 


3521825 


I 

2650538 
2674064 
2697454 
2720738 
2743888 
2766915 
2789821 
2812607 
2835274 
2857823 
2880255 
29025 /3 
2924770 
2946866 
2908845 
2990713 
3012471 
3034121 


305 5663 
| 3077099 


3098430 
3119657 
3140780 
3161801 
3182721 
3203540 
3224260 
3244582 
3205407 
3285534 
3300107 
3326404 
3340545 
3300598 
3380557 
3406424 
3426200 
3445887 
3465486 
3454990 
3504419 
3523755 


2 

2652896 
2676410 
2699797 
2723058 
2746196 
2769211 


2792105 
2814879 


2837534 
2860071 


2882492 
2904798 
2920990 
2949009 
2971036 
2992893 
3014641 


3036280 


3057811 
3079237 
3100557 
3121774 
3142887 
3163897 
3184807 
3205617 
3220327 
3246939 
3267454 
3287872 
3308195 
3328423 
3348557 
3368598 
3388547 
3495405 
3428173 
3447851 
3407441 
3480942 
3506356 


3525084 | 


3 


2055253 


2078754 
2702128 
2725378 
2748503 
2771506 
2794388 
2817150 
2839793 
2862318 
2884728 
2907022 


2929203 
2951271 
2973227 
2995073 
3016809 
3038438 


3059959 
3081374 
3102684 
3123889 
3144992 
3105993 
3180893 
3207692 
3228393 
3248995 
3269500 
3289909 
3310222 
3330440 
3350565 
3370597 
3390537 
3410386 
3430145 
3449814 
3409395 
3488887 
3508293 
3527612 


4 


2657609 


2681097 
2704459 
2727696 
2750809 


2773800 


2796069 
2819419 
2842051 
2864565 
2886963 
2909246 
2931415 
2953471 
2975417 
2997251 
3018977 
3249595 
3002105 
3083509 
3104809 
3126004 
3147097 
3168087 
3188977 
3209767 
3230457 
325 1050 
3271545 
3291944 
3312248 
3332457 


3352572 


3372595 
3392526 
3412366 
3432116 
3451776 
3471345 
3490832 
3510228 
3529539 


LOGARIT HMS. 


7 


| 
| 


* 


5 
2659904 


| 2683439 


27067 88 
2730013 
2753113 
2776092 
2798950 
2821688 
2844307 
28668 10 
2889196 
— 
2933626 
2955671 
2977605 
2999420 
3021144 
3042751 
3064250 
3085644 
3106933 
3128118 
3149200 
3170181 
3191061 
3211840 
3232521 
3253104 


3273589 


3293979 


3314273 


3334473 
3354579 
3374593 
3394514 
3414345 
3434086 
3453737 
3473300 


6 
2662317 
2685780 
2709116 
2732328 
2755417 
2778383 
2801229 
2823955 
2846563 
2869054 
2891428 
2913688 


2935835 
2957869 
2979792 
3001605 
3023309 
044905 
3006394 
3087778 
3109056 
3130231 
3151303 
3172273 
3193143 
3213913 
3234584 
3255157 
3275633 
3296012 
3316297 
3336488 
3356585 
3376589 
3396501 
3416323 
3436055 
345 5698 
3475252 
3494718 
3514098 
3533391 


7 
2664669 
2688119 
2711443 
2734043 
2757119 
2780073 
2803507 
2820221 
2848817 
2871296 
2893659 
2915908 
2938044 
2960067 
2981979 
3003781 
3025474 
3047059 
3008537 
30899 10 
3111178 
3132343 
3153495 
3174305 
3195224 
3215984 
3236045 
3257209 
3277675 
3298045 
3318320 
3338501 
3358589 
3378584 
3398488 


3418301 


3438023 
3457657 
3477202 
3496660 
3516031 
3535316 


8 
2667020 
2690457 
2713769 
2736956 
2760020 
2782962 
2805784 
2828486 
285 1070 
2873538 
2895889 
2918127 
2940251 
2962263 
2984164 
3005955 
3027637 
3049212 
3070679 
3092042 
3113299 
3134454 
3155505 


3176455 


3197 305 
3218055 
3238706 
3259260 
3279716 
3300077 


3320343 
3349514 
3360593 
3380579 
3400473 
3420277 


3439991 
3459615 
3479152 
3498601 
3517963 
3537239 


y Wn 


9 


2669369 


2692794 
2716093 
2739268 
2762320 
2785250 
2808059 
2830750 
2853322 
2875778 
2898118 
2920344 
2942457 
2904458 
2986348 
39008128 
3929799 
3051303 
3072820 
3094172 
3115420 
3136563 
3157005 
3178545 


3199384 
3220124 
3240766 


3261310 
3281757 
3302 108 
3322364 
3342526 


3362596 
3382572 


3402458 
3422252 
3441957 
3401573 
3481101 
3500541 
3519895 


3539162 


* 
* 


Diff. 
2355 
2342 
2329 
2317 
2304 
2292 
2281 
2269 
2256 
2345 
2233 
2222 
2211 
2200 
2188 
2178 
2167 
2156 


2145 


2135 
2124 


2114 
2103 
2094 
2084 
207 3 
2064 
2054 
2044 
2035 
2025 
2016 
2006 
1907 
1988 
1979 
1970 
1961 
1952 
1943 
1934 
1926 


— 


— 


Fa 
1 * 
l 
11. 
4 
k "41 
8] 
1 
1 
1 
. 


2 ̃ -p ‚— . 2 EI. 1 24-4 I 
x . — — _ : 
2 E 2 - — 8 


A TABLE of 


TY 


240 
241 | 


A 
3541084 
3560259 
3579348 
3598355 
3617278 
3636120 
3654880 
3673559 
3692159 
3710679 
3729120 
3747483 
3765769 
3783979 
3802112 


3820170 


3838154 
3856063 
387 3898 
3891661 
3999351 
3926969 
3944517 
3901993 


3979400 
3996737 
4014005 
4031205 


4048337 
4065402: 


4082400 
4299331 
4116197 
4132998 


4149733 


4166405 
4183013 
4199557 
4216039 
4232459 
4248816 
4265113 


3543006 


3562171 
3581253 
3600251 
3619166 
3638000 


3656751 
3675423 
3694014 
3712526 
3730960 
3749316 


3707594 
2785796 
3803922 
3821972 
38 39948 
3857850 
3875678 
3893433 
3911116 
3928727 
3946268 
3963737 


3981137 
3998467 
4015728 
4032921 
4050047 
4067105 
4084096 
4101021 
4117880 


4134074 


4151404 


4168069 
4184070 
4201208 
4217684 
4234097 
4250449 
4206739 


3805730 
3823773 
3841741 
3859636 
3877457 
3895205 
3912880 
3939485 
3948018 
3965480 
3982873 
4000196 
4017451 
4034637 
4051755 


4068807 


4085791 
4102710 
4119562 
4136350 
4153073 
4169732 
4186327 
4202859 
4219328 


4235735 
4252080 


4268165 


3 


3545845 
3565994 
3585059 
3604040 
3622939 
3641756 
3660492 
3679147 
3697723 
3716219 
37 34637 
3752977 


3771240 
3789427 
3807538 
3825573 
3843534 
. — 
3879235 
3896975 
3914644 
3932241 
3949767 
3967223 
3984608 
4001925 
4019172 
4036352 
4053464 
4070508 
4087486 
4104398 
4121244 
4138025 
4154742 
4171394 
4187983 
4204509 
4220972 
4237372 
4253712 
4269990 


220 JOS 
3548764 
3567905 
3586961 
3605934 
3624825 
3043633 
3662 361 
3681008 
36005 76 
3718065 
3736475 
3754807 
3773062 
3791241 
3809345 
3827373 
3845 326 
3863206 
3881012 
38987 46 
391640) 
3933997 
3951516 
3968964 
3986343 
4003653 
4020893 
4038066 
4055171 
— 
4089180 
410608; 
4122925 
1 39700 
4156410 
417305 
4189638 
4206158 
4222014 
4.2 39099 
4255347 
4271614 


\ 


LOGARIT HMS. 9 
3559682 | 3552599 | 35545165 | 3556430 | 3553345 || 1918 
3569813 | 3571723 | 3573030 | 3575537 | 3577443 || 1908 
3588862 | 3590762 | 3592662 | 3594560 | 3596458 || 1901 
3607827 3609719 | 3611610 | 3613500 | 3615390 || 1893 
3626709 | 3028593 3630476 | 3632358 | 3634239 || 1884 
3645510 | 3647386 | 3649260 3651134 | 3653007 || 1877 | 
3664230 | 3666097 | 3667964 | 3669830 | 3671695 1869 
3682869 | 3684728 | 3686587 | 3688445 3690302 || 1861 
3701428 | 3703280 | 3705131 | 3706981 | 3708830 || 1852 
3719999 | 3721753 | 3723596 | 3725438 | 3727279 | 1844 
736846 3749147 3741983 3743817 3745051 1836 
3756636 | 3758404 | 3760292 | 3762118 | 3703944 || 1829] 
3774884 | 3770704 | 3778524 | 3780343 | 37582161 || 1822 
3793955 | 3794868 | 3796680 | 3798492 | 3800302 || 1514 
3811151 | 3812956 | 3814761 | 3816565 3318368 || 1806 
3829171 | 3830969 | 3832766 | 3834563 | 3836359 || 1798 
3847117 | 3848908 | 3850698 | 3852487 | 3854275 || 1791 
3864999 3866773 | 3868555 | 3870337 | 3872118 || 1784 
3882789 | 3884505 | 38860340 | 3888114 | 3889888 || 1774 
3900515 | 3902284 | 3904052 | 3905819 | 3907585 | 1769 
3918169 | 3919931 | 3921691 | 3923452 | 3925211 || 1762 
3935752 | 3937506 | 3939260 | 3941013 | 3942765 || 1755 
395 3204 | 3955011 | 3956758 | 3958504 | 3960249 || 1748| 
3970705 | 3972446 | 3974185 | 3975924 | 3977062 
3988077 | 3989811 | 3991543 | 3993275 | 3995007 
4005380 | 4007106 | 4008832 | 4010557 | 4012282 
4022614 | 4024333 | 4926052 | 4027771 | 4029488 
4039780 | 4041492 | 4043205 | 4944916 4046027 
4056878 | 4058584 | 4060289 | 4061994 4053698 
4973909 | 4075608 | 4077307 | 4979005 | 4980703 
4099874 | 4092507 | 4994259 | 4995950 | 4997041 
4107772 | 4109459 | 4111144 | 4112829 | 4114513 
412460; | 4126285 | 4127964 | 4129643 | 4131320 
4141374 | 4143047 | 4144719 | 4146391 | 4148063 
4158077 | 4159744 | 4161410 | 4163076 | 4164741 
417477 | 4176377 | 4178037 | 4179696 | 4181355 
— —— — mZu:—iä ͤ ñ64— 1 — h⅜UH . — — 
4191293 | 4192947 | 4194601 | 4195254 | 4197900 
4207806 | 4209454 | 4211101 | 4212748 | 4214394 
4224257 | 4223898 | 4227539 | 4229180 4230820 
4240645 | 4242281 | 4243915 | 4245550 | 4247183 
4256972 | 4258601 | 4260230 | 4261858 | 4263485 
4273238 | 4274851 | 4276484 | 4278106 | 42797?7 

CE: x 


A TABLE of 


8 


8 


0 


4281348 
4297523 
4313638 
4242685 
4345 

4361626 


4377506 
4393327 
4409091 
4424798 
4440448 
4456042 
4471580 
4487063 
4502491 
4517864 
4533183 
4548449 
4503660 
4578819 
4593925 
4608978 
4623980 
4638930 
465 3828 
4668676 
4683473 
4698220 
4712917 


4727504 


4742163 
4756712 
4771212 
47 35065 


4800069 
4814426 


4828730 
4842998 
4857214 
4871384 
4885 507 


489958; 


I 
4282968 
4299137 
4315246 
4331295 
4347285 
4303217 
4379999 
4394900 
4410664 
4426365 
4442010 
4457598 
4473131 
4488608 
4504031 
4519399 
4534712 
4549972 
4555179 
4580332 


4595433 
4610481 


4625477 


4640422 
4055316 
4670158 
4984950 
4599692 
4714384 
4729027 
4743020 


4758164 
4772660 


4787108 
4801507 


4815859. 


4830164 
4844422 
4858633 
4872798 
4886917 
4900990 


ens. SPUR. 
4284588 
4300751 
4316853 
4332897 
4348881 
4364807 
4380074 
4396484 
4412237 
4427932 
4443571 
4459154 
4474081 
4490153 
4505570 
4520932 
4536241 
4351495 
4506696 
4581844 
4596940 
4011983 
4626974 
4641914 
4656802 
4671640 
4686427 
4701163 
4715850 
4739488 
4745076 
4759916 
4774107 
4788550 
4802945 


4817292 


4831592 
4845845 
486005 2 


4874212 
4888326 


4902395 


3 
4286207 
4392304 
4318460 
4334498 
4350476 


4366396 


4382258 
4398062 
4413809 
4429499 
4445132 
4400709 
4470231 
4491697 
4507109 
4522406 


4537769 
4553018 


4568213 
4583356 
4598446 
4013484 
4628470 


4543405 


4658288 
4673120 
4687903 
4702634 
4717317 
4731949 
4740533 
4701067 
4775553 
4789991 
4804381 
4818724 
4833019 
4847268 


4301470 | 4 


4875026 


4889735 
4903799 


4614983 


4 


4393976 
4320067 
4336095 
4352071 
430798; 
4383841 
4399639 
4415380 
4431065 
444569: 
4462264 
4477780 
4493241 
4508647 
4523998 
4539296 


4554540 


4569731 
4584868 


4599953 


4629966 
464489; 
4059774 
467 4601 
4689378 
4704105 
4718752 
4733419] 
47 47988 
4762518 
4770999 
47 3143? 
4805818 
4820150 
4834440 
4848090 
862888 
487700 
4891144] 


— 
4287825 


TT XY" Þ . JUS: IPL 8 


8 


+ + + + 


4995 203] 


> +>-+>->->-+>j 


LOGARIT HMS. 


3 
4289443 
4395588 
4321673 
4337698 
4353605 
4369573 
4385423 
4401216 
4416951 
4432630 
4448252 
4463818 
4479329 
4494784 
4510184 
452553! 


4540823 
4556061 


4571240 
4586378 
4601458 
4616486 
4631461 
4646386 
46612 

4656087 
4690853 
4705575 
$720247 
4734870 
4749443 
4763968 
4778445 
4792873 
4807254 
4821587 
4535873 
4850112 
4304305 
4878451 
4892552 
4906607 


6 
4291060 
4307 199 
4323278 
4339298 
4355258 
4371161 
438705 
4402792 
4418522 
4434195 
4449811 
4405372 


4450877 


4496326 


4511721 
4527062 


4542349 
4557582 


4572762 


4587889 


4602963 
4617986 
4632956 
4647875 
4662743 
4677560 


4692327 | 


4707044. 
4721711 
4736329 
4750898 
4765418 
4779890 
4794313 
4808689 
4823018 


4837299 
4851533 
4865721 
4879863 
4893959 
4908009 


7 
4292077 
4308809 
4324883 
4340896 
4356851 
4372748 
4388587 
4404368 
4420092 
4435759 
4451370 
4466925 
4482424 
4497868 
4513258 
4528593 
4543875 


4559102 


4574277 
4589399 
4604468 
4619485 


4634450 


4549364 
4664227 
4679039 
4693801 
4708513 
4723175 
4737788 
4752352 
4766867 
4781334 


4795734 
4810124 


4824448 
4838725, 


4852954 
4867138 
4881275 
4895 366 
4909412 


8 


4294293 
4310419 
4320487 
4342494 
4353444 
4374334 


4399107 
4405943 
4421661 
4437322 
4452928 
4468477 


4483971 


4499410 
4514794 
4530124 


4545400 
4560622 


4575791 
4590908 
4605972 
4620984. 
4635944 
450853 
4005711 
4680518 
4695275 
4709982 
4724039 
4739247 
47538006 
4768316 
4782778 
4797192 
4811559 


4825878 


4840150 
4854375 


4868554 
4882686 


4896773 


4910814 


2 


4295908 
4312029 
4328090 
4344092 
4360035 
4375920 


4391747 
440757 
4423229 
4438885 
4454485 
4470029 
4485517 
4500951 
4516329 
4531654 
4546924 
4502142 
4577305 
4592417 
4607475 
4622482 
4637437 
4052341 
4667194 
4681996 
4696748 
4711450 
4726102 
47 407095 
4755259 
4709765 
4784222 
4798631 


4812993 
482730 


4841574 
4855795 
4809969 
438 4097 
4898179 
49124216 


—_— 


— a 4 


6— — 


2 


A TABLE 


f 


4913617 
4927604 
4941546 
495 5443 
4969290 
4983106 
4996871 
5910593 
5024271 
5037907 
5051500 
5065050 
5078589 
5092025 
5105450 
5118834 
5132176 
5145478 
5158738 
5171959 
5185139 
5198280 
5211381 
5224442 
5237465 
5250448 
5203393 
5270299 
5289167 
5301997 
5314789 
5327544 
5 340261 
5352941 
5365584 
5378191 
$ 390761 
5493295 
5415792 
5428254 
544c650 
5453071 


it 


4915018 
4929000 
4942938 
4956831 
4970679 
49384484 
4998245 
5011962 
9025637 
5039268 
5052857 
5066403 
5079907 
5093370 
5106790 
5120170 
5133508 
5146805 
5160062 
$173279 
5180455 
5199592 
5212689 
8228746 
5238705 
5251744 


5290452 
5303278 
5316066 
5328817 
5341531 
5354207 
5360847 


$379459 
5392016 


5417040 
5429498 
5441921 


540454 


4916418 


4930396 
4944329 
4958218 


4972062 


4985862 
4999619 
5013332 
5027002 
50406 29 
5054213 
5067755 
5081255 
5094713 
5 108 130 
5121505 
5134840 
5148133 
5161386 
5174598 
5187771 
5200903 
5213996 
5227050 
5240064 
5253040 
5265977 
5278876 
5291736 
5304558 
$317343 
5330090 
5342800 
$355473 
5308109 


5380708 


$393271 
$405797 
5418288 
$430742 
5443161 


5454308 ) 5455545 


5456781 


1 
4917818 
4931791 
4945720 
495960 
497 3444 
4987240 
5000992 
5014701 
5028366 
5041939 
5055569 
5069107 
5082603 


5096057 
5109469 
5122841 
5136171 
5149460 
5162709 
5175917 
5189086 
5202214 
5215303 
5228353 
5241364 
2 
5267269 
5280163 
5293020 
$395339 
5318619 
5331363 
5344059 
5356738 
5369370 
5381965 
5394529 
5407048 
$4195 35 
5431986 
5444401 


5137501 


4 


— — — 


4919217 
4933186 
4947110 
4960990 
4974825 
498861) 
5002365 
5016069 
5029731 
5043349 
5056925 
5070459 
5083950 
5097400 
5110808 


5124175 


5150787 
5164031 
5177236 
5190400 
5203525 
5216610 
5229656 


5395779 
5408298 
5420781 
5433229 
544504 
5458017 


LO GARIT HMS. 13 

6 7 8 9 Diff. 
4920616 | 4922014 | 4923412 | 4924510 4926207 || 1399 
| 4934580 | 4935974 | 4937368 | 4938761 | 4940154 || 1394 
4948500 | 4949890 | 4951279 | 4952667 | 4954950 || 1390 
4962375 | 4963761 | 4905145 | 4906529 | 4967913 || 1385 
4976206 | 4977587 | 497 49830 347 | 4981727 || 1381 
4989994 | 4991370 | 4992746 | 4994121 | 4995496 || 1377 
5003737 | 5005109 | 5000481 | 5007852 | 5009222 || 1372 
5017437 5018805 | 5020172 | 5021539 | 5022905 1368 
5031094 | 5032458 | 5033821 | 5035183 | 5036545 1363 
5044709 | 5046068 | 504742 5048785 | 5050142 1360 
5058280 | 5059635 | 506 5062344 | 5063697 1355] 
071810 | 5073160 | 5074511 | 5075860 | 5077210 If 1351 
5085297 | 5086644 | 5087990 | 508335 | 5090630 || 1347 
5098743 | 5100085 | 5101427 | 5102768 | 5104109 || 1343? 
5112147 | 5113485 | 5114823 | 5116160 | 5117497 || 1339 
5125510 | 5126844 | 5128178 | 5129511 | 5130844 [1335 
5138832 | 5140162 | 5141491 | 5142820 | 5144149 1331 
5162113 | 5153439 | 5154764 | 5156089 | 5157414 || 1326 
5165354 | 5166670 | 5167997 | 5169318 | 5170639 || 1323 
5178554 | 5179872 | 5181189 | 5182506 | 5183823 || 1318 
5191715 | 5193028 | 5194342 | 5195655 | 5196968 1315 
5204835 | 5206145 | 5207455 | 5293764 | 5210073 || 1310, 
5217916 | 5219222 | 5220528 | 5221833 | 5223138 || 1306, 
5230958 | 5232260 5233562 | 5284863 | 5236164 || 1302 
5243961 | 5245259 | 5246557 | 5247854 | 5249151 || 1298 | 
5256925 | 5258219 | 5259513 | 5260807 | 5262100 || 1294. 
5269851 | 5271141 | 5272431 | 5273721 | 5275010 || 1291. 
5282938 | 5284024 | 5285311 | 5286596 | 5287882 || 1287 
6295587 | 5296869 | 5298152 | 5299434 | 5399716 || 1284 
53098398 | 5309677 | 5310955 | 5312234 | 5313512 || 1280 
5321171 | 5322446 | 5323721 | 5324996 | 5320270 || 1276 
5333907 | 5335179 | 5330450 | 5337721 | 5338991 || 1272 
$346506 | 5347874 | 5349141 | 5350408 | 5351675 || 1265 
5359267 5360532 | 5361795 | 5363059 | 5364122 || 1264 
$371892 | 5373153 | 5374413 | 5375072 | 5376932 || 1261 
5384481 | 5385737 | 5380994 | 5388250 | 5359506 || 1258 
$397032 | 5398286 | 5399538-| 5400791 | 5402043 || 1253 
5409548 5410798 | 5412047 | 5413290 | 5414544 || 1250 
5422028 | 5423274 | 5424519 | 5425705 | 5427010 || 1247 
5434472 | 5435714 | 5430956 | 5438198 | 5439439 || 1243 
5446850 | 5448119 | 5449358 | 5459596 | 5451834 || 1239 
5459253 | 54604891 5461724 | 5402958 | 5404193 1236 


A TABLE of 


| 390 


391 
392 
393 


| 


O 
545427 


5477747 


5490033 
5502283 


5314500 
5526682 


5538830 
5550944 
5563025 
5575072 
5587086 
5599050 
5611014 
5622929 
5634811 
5646661 
5658478 
5670264 
5682017 
5693739 
5705429 
5717088 
5728716 
$740313 
5751878 
$765413 
$774917 
5780392 
5797836 
5809250 
5820634 
5831988 
5843312 
5854607 
5865873 
5877110 


5888317 


5899496 
5910646 
5921768 
5932861 


5943925 


1 
5466660 


5478977 
5491259 
5503507 
5515720 
5527898 
5540043 
$552154 
5564231 
5576275 
5588285 
5600262 


5612207 


5624118 


5635997 
5647844 
5659658 
5671440 
5683191 
5594910 
5706597 
5718252 
5729877 
5741471 
5753033 
5764565 
5776067 
5787538 
5798979 
5810389 


5821770 


5911752 
5922878 


5933968 


5945030 


2 


5467894 


5480207 
5492486 
5504730 
5516939 
1 
5541250 
5553362 
5565437 
$577477 
5589484 
5601458 
5613399 
5625308 
5637183 
5649027 
5660838 
5672617 
5684304 
5696080 
5707764 
5719416 
5731038 
5742628 
$754188 
5765717 
5777215 
5788683 
5800121 


5811529 
5822907 
5834255 
5845574 
5856863 
5868123 


5879353 


5890555 
5901728 
5912873 
5923988 
5935076 
5946135 


3 


5469126 


5481436 
5493712 
5505952 
5518153 
5539330 


5542408 
$554572 
5566643 
5578680 
5590883 
5602654 
5614592 
5626497 
5638369 
5650209 


5662017 


5073793 
5685537 
5697249 
5708930 


$720580 


5732198 
5743786 


5755342 


5766868 


5778363 


5789828 
5801263 
5812668 


5824043 
5835388 


5846704 
5857990 


5869247 
880425 
5891674 
5902844 
5913985 
5925098 
5936183 
5947239 


5 591882 


5627685 


577951 
5790973 


5836521 


_ 
5470359 
5482665 
5494937 
5507174 
5519377 
$531545 
5543080 
$555781 
5567848 
5579881 


5603849 
5015784 


5539555 
5651392 
5663196 
5074969 
5086710 
9698419 
5710097 
$721743 
5733358 
$744943] 
5756490 
5768019 


5802405 
5813807 
5825179 


5847834 
5859117 
5870371 
5881596 
5892792 
5903959 
5918098 
5926208 
927323. 
.. 


— 


LOGARIT HMS. 


We — \© 1 cow wx © oO hg 6s wrwudgL 9 @ © Www yy: ve WW Ws 


8 
5471591 
5483894 
5496162 
5508396 


. 15520595 
5532760 


5544892 


| 55565989 


556905 3 
5581083 
5593080 
5605044 
5016975 
5628874 
5640749. 
5652573 
5664375 


5687882 


5699588 
5711263 
5722906 


5734518 


| 5745099 
(5757040 


5769169 


| 5780659 


5792118 
5803547 


5837654 


5848963 


5860244 
5871495 


5893910 
5905075 
3916210 
5927318 


5676144 


$814945 
| 3820314 


5882717 


5938397 
[5949447 


6 


5472823 
5485123 
5497387 
5509618 
5521813 
833227 


5540103 
5558197 


5570257 


5582284 
5594278 
5606239 
5618167 
5630062 
5641925 
9683775 
5665553 
5677320 
5689054 
5700757 
5712428 
5724069 
5735678 
5747250 


5758803 
5770320 
5781806 


5793262 


5804688 
5816084 


5827450 
5838786 
5850093 
5861370 
5872618 
5883838 


5895028 


5906189 
5917322 


5928427 
5939503 


5950551 


2 


— — — 


5174055 
5486351 
5498612 
5510839 
5523031 
5535189 
5547314 
5559404 


5571461 
5583485 


5595476 
5607433 
5619358 
5631250 
5643109 
5654936 


5666731 


5678494 
5690226 
5701926 
$713594 
$725231 
5736837 
9248412 
5759956 
5771470 
5782953 
5794406 
5805829 
5817222 
5828585 
5839918 
585 1222 
5862496 


5873742 
5884958 
5896145 


5907304 


5918434 
5929536 
5940609 
5951654 


8 


5475286 
5487578 
5499836 
5512059 
5524248 
$530403 
5548524 
5560812 
5572665 
5584686 
5596673 
5608627 
5020548 
5632437 
5644293 
5656117 
5667909 
5679669 
5691397 
5703094 
5714759 
5726393 


5737996 


5749568 
5761109 
5772620 
5784100 
579555 
5806969 
5318359 
5829719 
5841050 
$852351 
58603622 
5874865 


5886078 


5897202 
5908418 
5919546 
5930644 
5941715 


| 5932757 


9 
5476517 
5488806 
5501060 
53513280 
5525465 
$537017 


$549735 
5561818 


5573869 
5585886 
5597870 
5609820 
5621739 
5633624 
5645477 
5657298 
5669087 
5680843 
5692568 
5704262 
5715924 
5727555 
5739154 
5750723 
5762261 
5773769 
5785240 
5796693 
5808110 
5819497 
5830854 
5842181 
5853479 
5264748 
5875987 
3887198 
5898379 
5909532 
5920657 
5931753 
5942820 
5953860 


4A TABLE ff 


O 


5954962 
5965971 
5976952 
5987905 
9998831 
6009729 
6020600 
0031444 
6042251 
6053050 
6063814 
6074550 
6085 260 
6095944 
6106602 
6117233 
6127839 
6138418 
6148972 
6159501 
6170003 
6180481 


6190933 
6201 360 


6211763 


6222140 


5232493 
6242821 


6253124 


6263404 


6273099 
6283889 
6294096 
6304279 
6314438 
6324573 
6334085 
0344773 
6354837 
6364879 
6374897 
6384893 


— — — 


5956004 
5967070 
5978048 
5988999 
5999922 
6010817 
6021685 
6032527 
6043341 
6054128 
6064888 
6075622 


6086330 
6097011 
6107666 
6118295 
6128898 
6139475 
6150026 
6160552 
6171052 
6181527 
6191977 


6202402 


6212802 


6223177 
6233527 
6243852 
6254153 
6264430 
6274683 
6284911 
6295115 
6305 296 
6315452 
6325585 


6335094 


6345780 


6355843 


6365882 


6375898 
6385891 


2 
— — 


5957166 


5958 169 


5979145 


6172101 
6182573 


6193021 
6203443 


6213840. 


6224213 


6234560 


6244884 
6255182 


6265457 
6275707 


6285933 
62961 34 
6306312 


6316467 
6326597 


6336704 


6346788 


6356848 
6366884 
6376898 
6386889 


3 
5958268 
5969268 
5980241 
5991186 
6002103 
6012993 
6023856 
6034692 
6045500 
60c6282 

7037 
6077766 
6088468 
6099144 


6109794 
6120417 


6131015 


6141587 
6152133 
6162654 
6173149 
6183619 
6194064 
6204484 
6214879 
6225249 
6235594 
6245915 
6256211 
6266483 
6276730 
6286954 
6297153 
6307329 
6317481 
6327609 
6337713 
6347794 
6357852 
6367887 
6377898 
6387887 


6184665 


6308345 


6368889 


4 
— — 
5959369 
59703067 
5981336 
5992279 
6003 193 
6014081 
6024941 
6035774 
— 

57359 
6068111 
6078837 
60895 37 
6100210 
6110857 
6121478 
6132073 
6142643 
— 
6153187 
6163705 
6174197 


6195107 
6205524 
6215917 
6220284 
6236627 
6246945 
6257239 
6267509 
6277754 
6287975 
6298172 


6318495 
6328620 
6338723 
6348801 
6358857 


6378898 


| 


6388834 


EY 


8 
5960470 
597 1465 
$982432 
599337 

6004283 
6015168 
6026025 
6036855 
6047659 


6069185 
6079909 
0 
610127 
6111921 


6122539 
6133132 
6143698 
6154240 
6164755 
6175245 
6185710 
6196150 
6206565 
16216955 
6227320 
6237660 


{0329632 


6058435 


6 


5961571 
5972563 
5983527 
5994464 
6005373 
6016255 
1 
3793 
6043730 
6059512 
6070259 


6080979 


6091674, 


6102 342 


6112984 


6123599 
6134189 
6144754 
6155292 
6165805 
6176293 
6186755 


6197193 
6207605 


6217992 


6228355 
6238693 
6249006 
6259295 
6269559 
6279800 
6290016 
6300208 


6310377 


6320522 


6330643 
6340740 
6350814 
6360865 


6370893 
6380897 


_6390879 


— 


* 
5962671 
597 3060 
5984622 
5995556 
6006462 


6017341 


6028193 
6039018 
6049816 
6060587 
6071332 
6082050 
6092742 
6103407 


| 6114046 


61246 
6135247 
6145809 


6150345 
6166855 


6177340 


6187800. 


6198235 
6208645 
6219030 
6229390 
6239725 
6250036 
6260322 
6270585 


6280823 


6291036 
6301226 
6311392 
6321535 
6331053 


0341749 


6351820 
6361869 
6371894 
6381896 


8 


5963771 
5974758 
5985717 
5990648 
6007551 
6018428 


6029277 


6040099 
6050895 
— 

072405 
6083120 


6093809 


6104472 
6115109 
6125720 
6136304 
6146863 
6157397 


6167905 
6178387 


6188845 
6199277 


6209684 
6220067 


6230424 


6240757 
6251066 


6261350 
6271610 


6281845 


6292057 


6302244 
6312408 


6322548 


6352826 
6362872 
6372895 


6382895 
6391876 6302872 
7 2 — — — 


3 
5964871 
5975855 


5986811 
5997739 
60086 


40 
6019514 


6030361 


6041180 
6051973 
6062738 
607 3478 
6084190 
6094877 
6105537 
6116171 


6126779 || 
6137361 


6147918 


6258449 


6168954 


6179434 
6189889 


6200319 
6210724 
6221104 
6231459 


. | 
252095 | 
6262377 | 


6272034 


6282867 
6293076 


6303262 


6313423 | 
6323560 | 


6332604 . 
382757 | 


6333074 


— 


— — —— — —ä4wITůäd — — ñ — 


1023 


D 


4 


5 


A TABLE of 


_— 


6730209 
0739420 
6748611 

6757783 


6395861 
6405808 
6415733 
6425634 
6435514 
6445 371 
6455205 
6465017 
6474808 
6484576 
6494322 
6504047 
6513749 
6523430 
6533090 
6542728 
6552345 
6561941 
6571515 
6581068 
6590601 
6600112 
6609603 
6619073 
6628522 
6637951 
6647360 
6656748 
6666116 
6675463 
6684791 
6694999 
670338 

6712654 
6721903 


6731131 


6740340 
0749529 
6759700 


6767850 


6776982 


4 | 6786094 


| 


2 
6396857 
6406802 
6416724 
6426623 
6436500 


6446355 | 6 


6456187 
6465997 
6475785 
6485552 
6495296 
220.9 
6514719 
6524397 
6534055 
6543691 
6553306 
6562899 
6572471 
— 
591553 
6601062 
6610551 
6620019 
6629466 
6638893 
6648299 
665 7685 
6667051 
6676397 
6685723 
6695028 
6704314 
6713580 
6722826 
6732053 
6741260 
6750447 
6759615 
6708764 


6777894 


6397852 


6573427 
6582976 
6592505 
6602012 
6611499 
6620964 
6630410 
6639835 


6649239 
6658623 


6667987 
6677331 
6686654 
6695958 
6705242 
6714506 
6723750 þ 
6732974 
6742179 
2255 


6778805 67 


0787914 


6787004 


LO GARIT HMS. 19 
5 6 7 8 | 9 Diff. 
6399842 | 6400837 | 6401832 | 6402826 | 6403820 | 995 
6409781 | 6410773 | 6411705 | 6412758 | 6413749 | 993 
6449596 | 6420586 | 6421676 | 6422666 | 6423656 | 991 
6429589 | 6430577 | 6431565 | 6432552 | 0433540 | 953] 
6439459 | 6449445 | 6444430 | 6442416 | 6443401 | 986 
(6449307 | 5450294 | 6451274 | 6452257 | $453249 þ 954 
6459133 | 6460114 | 6461095 | 6462076 | 0463057 | 
6468936 | 6469915 | 6470894 | 6471873 | 6472851 | 979 
6479695 | 6480671 | 6481648 | 6482624 | 978 
| 6490426 | 6491401 | 6492375 | 975| 
6499187 | 6500160 | 6501132 | 6502104 | 973 
6508901 | 6509871. | 6510841 | 6511811} 970] 
6518593 | 6519561 | 6520528 | 6521496 | 968 
6528263 | 0529229 | 65301g5 | 6531160 966 
6537912 | 6538876 | 6539839 | 6540802 } 904 
6548501 | 6549462 | 6550423 | 902 
6557145 | 558105 | 6559064 | 6560023 | 960 
65667 30 | 6567688 | 6568645 | 6569602 | 958. 
0575339 576294 | 9577250 | 6578205 | 6579159] 956 
6584884 | 6585837 | ©586790 | 6587743 
6594408 | 6595359 | £596310 | 6597201 
04860 | 6005809 758 | 6607706 f. 949 
6614340 | 6615287 | 6616234 | 6617181} 947 
6623800 | 6624745 | 6525690 6626634 | 945 


6633239 | 6634182 | 6635125 | 6636067 5 


wn 
wy 
>J 
Wn 
— 


wh 
0 
$ 
Oo 
wy 
+ 


6642658 | 6643599 | 6644539 | 584548 [ 94! 
6652056 | 6652995 | 6653933 | 65487 [ 939 
66641434 | 6662371 | 6663307 | 0664244 } 937 
6570792 | 6671727 | 6672661 | 6673595 } 935 
| 5680130 6681062 | 6681995 6682927 933 
6689447 | 6690378 | 6691308 | 6692239 | 931 
6698745 | 6699674 | 6700602 | 6701530 929 
6708023 | 6708950 | 6709876 | 67 10802927 
6717281 6718206 6719130 6720054 925 
6726519 | 6727442 | 6728365 6729287 9234 
6734317 | 6735738 | 6736659 | 6737579 | 6738500 | 921] 
| 6744937 | 745856 | 6746775 | 5747093 
| b754117 | 6755934 | 6755951 | 6756807 
| 0703277 | 6764192 | 6765107 | 67660224 915 
| 6772418 | 6773332 67743 0775157] 913 
| 6781540 | 6782452 | 67 | 19 
6790643 | 6791552 | 6792461] 67933701 919 
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A TABLE of 


” Ro 


6794279 


6803355 
6812412 


6821451 
6830470 
6839471 
6848454 
0857417 
6866363 
0875 290 
6884198 
6893089 
6901901 
6910815 
6919651 
6928469 
6937269 
694605 2 
6954817 
6963504 
6972293 
6981005 
6989700 
6998377 
7007037 
7015680 
7024305 
7032914 
7041505 
7050080 
7058037 
7067178 
7075702 
7084209 
7092700 
7101174 
7109631 
7118072 
7126497 
7134905 
7143298 
7151674 


1 


6795187 
6804262 
6813317 
663175 
6831371 
68404370 
0849351 
6858313 
6867256 
6876181 
6885088 
6893977 
6902847 
6911699 
6920534 
6920350 
6938148 
6946929 
6955692 
6964438 
6973165 
6981876 
6990569 
6999244 
| 7 007902 
7016543 
7025107 
7033774 
7042363 
7252930 
7059492 


7085059 
7093549 
7102020 
7110476 
7118915 
7127339 
7135745 


7144130 
7152510 


7068031 
7070553, 


2 
6796096 
6805168 
6814222 
6823256 
6832272 
6841269 
6850248 
6859208 
6868 149 
6877073 
6885978 
6894864 
6903733 
6912584 
6921416 
6930231 
6939027 
6947806 
6956568 
6965311 
6974037 
6982745 
6991437 
7000111 
7008767 
7017406 
7026028 
7934633 
7043221 
7051792 
7000347 
7068884 
7077405 
7085908 


7094396 
7102866 


7111321 


7119759. 


7128180 
7136585 
7144974 
7153347 


6851145 


6957443 


7103713 


7137125 


3 
6797004 + 
6806074 
6815126 
6824159 


6833173 
6842168 


6860103 
5309043 
87790 
6886867 
6895752 
6904619 
6913468 
6922298 
6931111 


6939906 
6948683 


6966185 
2974999 
6983616 
6992305 
2 
7009632 
7018269 
7026890 
7035493 
7044079 
7052049 
7061201 
70697 37 
7078256 
7086758 
7095 244 


7112165 
7120601 
7129021 


6806980 


7145812 
7154183 


715501 


1 
6797912 


6816030 
6825061 
68340 
684 0b! 
885206 
6860998 
6869936 
6878855 
6887757 
6896040 
6905 505 
6914352 
6923180 
6931991 
694978; 
6949560 
58318 
6967058 
697 5780 
6984485 
3173 
7001843 
7010 
7019132 
7027751 
7036352 
7044937 
{25359 
7062055 
7070589 
7079107 
7087607 
7096091 
7104559 
7113010 
7121444 
7 129862 
7138204 
7146650 


— 


LOGARIT HMS. 21 

8 6 7 | 8 3 Diff. 
5798819 6799727 | 6800634 | 6801541 | 6802448 908 
6807886 | 6308792 | 6809697 | 6810602 | 6811507 || 996 
6316934 | 6817838 | 6818741 | 6819645 | 6820548 || 904 
5825963 | 63826865 | 6827766 | 6828668 6829560 902 
6834973 | 6835873 | 6836773 | 6837673 | 6838572 || goo 
6843965 | 6844863 | 6845761 | 6846659 | 6847556 || 899 
6852938 | 0853834 | 0854730 | 6855026 | 6856522 || 897 
68613892 | 6862787 | 6863681 | 6864575 | 6865469 | 894 
6870828 | 6871721 | 6872613 | 6873506 | 6874398 || 892 
6879746 | 6880637 | 6881328 | 6882418 | 6883308 || 891 
6888646 | 6889535 | 6890423 | 6891312 | 6892200 || 889 
6897527 | 6898414 | 6899301 | 6900188 | 6901074 | 887; 
6906390 | 6907275 | 6908161 | 6909046 | 6909930 | 88; 
69:5235 | 6916119 | 6917002 | 6917885 | 6918768 | 883 
6924002 | 6924944 | 6925826 | 6926707 | 6927588 | 882 
6932872 | 6933752 | 6934631 | 6935511 | 6936390 | 881 
6941663 | 6942541 | 6943419 | 6944297 | 6945174 | 878 
[5950437 | 6951313 | 6952189 | 6953065 | 6953941'Þ 877 
0955193 | 6960067 | 6900342 | 6961816 | 6962690 || 875 
6997931 | 6968804 | 6969676 | 6970549 | 6971421 | 873; 
6976632 | 6977523 | 6978394 | 6979204 | 6980135 | 872 
6989355 6986224 | 6987093 | 6987963 | 6988831 [870 
4241 | 6994908 | 6995776 | 6996643 | 6997510 || 868 
7002709 | 7003575 | 7004441 | 7005393 | 7006172 || $866 
70113601 | 7012225 | 7013089 | 7013953 | 7014816 | 865 
7219995 | 7020857 | 7021719 | 7022582 | 7023444 | 863 
7028012 | 7029472 | 7030333 | 7031193 | 7032054 | 861 
7037212 | 9038071 | 7038929 | 7039788 | 7040647 [860 
7045794 | 7046652 | 7047507 | 7048366 | 7049223 [857 
7954360 7055216 | 7056072 | 7056927 | 7057782 | B55 
7062910 | 7063764 | 7064617 | 7065471 | 7066324 | 854 
7071442 | 7072294 | 7073146 | 7073998 | 7074850 | 853 
1979957 | 7080808 | 7081659 | 7082509 | 7083359 | 850 
7988456 | 7089305 [7090154 7091003 | 7091851 840 
7096939 | 7097786 | 7098633 | 7099480 | 7100227 | 848 
1195404 | 7106250 | 7107096 | 7107941 | 7108786 | 845 
7113854 | 7114698 | 7115542 | 7116385 | 7117229 || 844 
7122287 | 7123129 | 7123971 | 7124813 | 7125655 || $843 
1130703 | 2131544 | 7132385 | 7133225 | 7134065 [ 841 
1139104 | 7139943 | 7140782 | 7141620 | 7142459 || 840 
7147488 | 7148325 | 7149162 | 7150000 | 7150837 || 838 
1155856 ] 7156691 | 7157527 || 7458363 | 7159198 | 837 
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= T — — X "i ITS oo” TY RET ——— —_ — 5 


— 
883 s 
—I 


4 TABLE of 


| 561 


558 
559 
| 


7193313 


12824 


17267272 


|| 7299743 


| 7493027 


| 7427251 


7499629 


2 
7160033 
7168377 
7176705 
7185017 


720159? 


7209857 
7218100 
7226339 
7234557 
7242759 


—_— 


7259116 


7275413 
7283538 
7291648 


7307823 
7315888 
7323938 
7331973 
7 339993 
7347998 
7355989 
7363965 
7371926 
7379873 
7387806 
7395723 


7411516 
7419391 


7435098 
7442930 
7450748 
7458552. 
7406342 


7474118 
7481880 


I [ 


7160869 
— 
7127537 
7185847 
7194142 | 
7202420 
7210683 
7218930 
7227162 
7235378 
7243578 
7251763 
7259933 
7268087 
7276226 
7284349 
7292458 | 
7390551 
7308630 
7316693 
7324742 
7332775 
7340794 
7348798 
7350787 
7364762 
7372722 
7380667 | 
7388598 
7396514 
7404416 
7412304 
7420177 | 
7428037 | 
7435881 
7 443712 
7451529 
7459332 
7467120 
7474895 
7482656 
7490403 | 


2 
7161703 
7170044 


7178309 
7186677 


7194970 


7203247 


7211508 
7219754 
7227984 
7236198 
7244397 
7252581 
7260749 
7268901 
72327537 
7285161 
7293268 


7391360 


7309437 
7317499 
7325540 


7333578 


7341595 


7349598 
7357585 
7365558 
7373517 
7381461 
7339390 
7397305 
7405 206 
7413092 
7420904 
7428822 
7436665 


7444495 


7452310 
7460111 
7467 898 
7475672 
7483431 


1491177 


3 
7162538 
7170877 
7179200 
7187507 


7204074 
7212334 
7220578 
7228806 
7237019 
7 245840 


—_ 
72015 


7269716 
7277852 
7285972 
7294078 
221 
7310244 
7312306 
73263 
7334 
7142396 


| 7352397 


7358383 
7366385 
7374312 
7382254 
7 390182 
7 3980g6 
7495995 
7413880 | 
B 
7429607 

| 7437449 


7453991 
7460890 


7484206 


7491950 1 


7195799 


7468676 
7470448 | 


4 
7445277 | 


— 


3 


— ͤräͤʃ¾ 


7163373 
7171710 
7180032 
7188337 
7196627 
£24999 
7881900 

I 
— 
7237839 
7246035 
7254215 
7262380 
7270531 
7278664 


7311051 
7319109 
7327153 
7335182 
7343197 
7351196 
7359181 


7375107 
| 7390974 


7406784 
| 7414668 
7422537 
7430392 
7439232 
| 7446059 
2453871 
7461670 
7409454 
74179 


179249 
7492724 


7307 151) 
7383048] 
7398886 | 


1 


| 


' LOGARITHMS. 


23 

8 Diff. 

CS on | ting ISS 
7164207 | 7165042 | 7165876 7166710 | 7167544 834 
7172543 | 7173376 | 7174208 | 7175041 | 7175873] 533 
7180863 | 7181694 | 7182525 | 7183356 [7184186 [ 831 
7189167 | 7189996 | 7190826 | 7191655 7192484 830 
7197455 | 7198283 | 7199111 | 7199938 | 7200766 828 
7205727 | 7206554 7207380 | 7208206 | 72c9032 | 826 
7213984 | 7214809 | 7215633 | 7216458 7217282 825 
[7222225 | 7223048 | 7223871 | 7224694 | 7225517 || 824 
1230450 | 7231272 | 7232093 | 7232914 | 7233736 — 
7238650 7239480 | 724c300 | 7241120 | 7241939 | 821 
7246854 | 7247672 | 7248491 | 7249309 | 7250127 | 819 
7255033 7255850 | 7256667 7257483 | 7253300 818} 
7263196 | 7264012 | 7264827 | 7265642 | 7266457 [816 
7271344 | 7272158 | 7272972 | 7273786 | 7274599 | 814 
7279477 | 7280290 | 7281101 | 7281914 | 7282726 813} 
7287595 | 7288406 | 7289216 | 7290027 | 7290838 | 9811 
| (7295697 | 7296507 | 7297316 | 7298125 | 7298934 | 809 
7393785 | 7304593 | 7395400 | 7396308 | 7307915 | 503; 
7311857 | 7332663 | 7313470 | 7314276 | 7315082 | 806| 
7319914 | 7320719 | 7321524 | 7322329 | 7323133 j 805 
7327957 | 7328760 | 7329564 | 7330367 | 7331170 804 
7335985 | 7336787 | 7337588 | 7338390 | 7339191 | 803 
7343997 | 7344798 | 7345598 | 7340398 | 7347198 | 8oof 
7351995 | 7352794 | 7353593 | 7354392 | 7355191 | 799} 
7359979 | 7360776 | 7361574 | 7362371 | 7363168 | 798] 
17357948 | 7368744 | 7369540 | 7379335 | 7371131 | 797 
1737 5902 | 7376696 | 7377491 | 7378285 | 7379079795 
7383841 | 7384634 | 7385427 | 7386220| 7387013 [ 793 
7391766 | 7392558 | 7393350 | 7394141 | 7394932 |} 792 
7399677 | 7499467 | 7401257 | 7402047 | 7492837 [ 791 
1497573 | 7498302 | 7409151 | 7409939 | 7410728 | 78g 
7415455 | 7416243 | 7417030 | 7417817 | 7418604 | 787 
7423323 | 7424109 | 7424895 | 7425680 | 7426466 || 786 
7431176 | 7431961 | 7432745 | 7433539 | 7434314 || 784 
7439015 | 7439799 | 7440582 | 7441365 | 7442147 | 783 
17449841 | 7447622 | 7448404 | 7449185 | 7449967 | 782 
7454052 | 7455432 | 7456212 | 7456992 | 7457772 | 781 
7462449 | 7463228 | 7464006 | 746478; 7465564 779 
7470232 | 7471009 | 7471787 | 7472504 | 7473341 | 778 
7478001 | 7478777 | 7479553 | 7480329 | 7481105 | 776 
1435756 | 7486531 | 7487306 | 7488080 | 7488854 f| 775 
1493498 | 7494271 | 7495044 | 7495817 24959 U 774 


4 
Che 


ATABLE / 


601 
602 
603 7803173 


| 


7634280 


17641761 


7649230 
7656686 


7664128 
7671559 
7678970 
7686381 
7693773 
7701153 


77085 20 
7715875 


7723217 
7730547 
7737864 
7745170 
7752463 
1159743 
7767012 
7774268 
7781513 
7788745 
7795965 


| 


I 
7498136 
7505855 
7513561 


7521253 


7528932 
7536596 


7544245 
7551886 


7549510 
758 


7122 
7574719 
7582304 
7589875 
7597434 
7604979 
7612511 
7620030 
7627536 
7035029 
7642509 
7649976 
7657430 
7664872 
7672301 
7079717 
7687121 


7694512 


7701890 


7709256 
7220080 
7723951 
7731279 
7738596 
7745899 
7753191 
7700471 
7767738 
7774993 
7782230 
7789467 
7796686 


* 


7498908 
7505626 
7514331 
7522022 
7529699 
7537302 
7545012 


7552649 
7500272 


7567882 
7575479 
7583062 
7590632 
7598189 
7005733 
7613263 
7620781 
7028286 


7635777 
7643256 
7650722 
7658175 
7665616 
7073043 
7680458 
7687860 
7695250 
7702627 


-7 7 09997 


7717344 
7724684 
7732011 
7739326 


7746629 
17753920 


7761198 
7708404 
777571 

7732960 
7790190 
7797408 
7804613 


| 


_ 


—”— 


1 
7499681 
7507398 
7515100 
7522790 


7530466 
7538128 


7545777 
7553412 
7561034 
7568642 
7576237 
7583819 
7591388 
7598944 


7606486 
7614016 


7621532, 


7629035 
7636526 
7644003 
7651468 
7658920 
hs 
7673785 
7681199 
7688600 
7695988 
7703364 
7710728 
7718079 


7725417 
7732743 
7740057 
7747359 
7754648 
7761925 
7709190 
7770443 
7783683 
7790912 
7798129 
7805333 


| 7937274 


FE Wh 
7500453 
7508 168 
7515870 
7523558 
7531232 
7538893 


7540541 
7554175 
7561795 
7 569402 
7576996 


7584577 
+ 
7599 

7607240 
7614768 
7622283 


762978; 


7644750 
7652214 
| 7659664 
7667 102 


7681940 
7689339 
| 7696727 
770410! 
7711463 
7718813 
7726150 
7733475 
7740788 
7748088 
7755370 
| 7762651 
7769916 
7777167 
7784497 
| 7791634 
7798850 


— 


7674527 


7806053, 


7803893 


. ˙ m i. ⁵ͤ-.!n!n!! ED 


LOGARIT HMS. 25 
af" n e 
7501225 | 7501997 | 7502769 | 7503541 | 7594312 [ 772 
7508939 | 7599710 7510480 | 7511251 | 7512021 771 
7516639 7517409 | 7518178 | 7518947 | 7519716 | 769 
7524326 | 7525094 | 7525862 | 7526629 | 7527397 | 708 
7531999 | 7532766 | 7533532 | 7534298 | 7535065 | 767 
7539059 | 7542424 | 7541189 | 7541954 7542719 706 
7547305 | 7548069 | 7548832 | 7549596 | 7559359 | 764 
7554937 | 7555700 | 7556462 | 7557224 | 7557987 | 762 
7562556 7563318 | 7564079 | 7504840 7565600 | 761 
7570162 | 7570922 | 7571682 | 7572441 | 7573201 | 760 
1577755 | 7578513 | 7579272 | 7580030 | 7580788 759 
7585334 | 7586091 | 7586848 | 7587605 | 7588362 | 757 
7592900 | 7593656 | 7594412 | 7595168 | 7595923 | 756 
7600453 | 7601208 | 7601962 | 7602717 7603471 | 755 
7607992 | 7608746 | 7609500 7610253 | 7611005 | 753 
7615520 | 7616272 | 7617024 | 7617775 7618527 | 752 
1623034 | 7623784 | 7624535 | 7625285 | 7626035 | 751 
1630534 | 7631284 | 7632033 | 7632782 | 7033531 | 749 
7638022 | 7638770 | 7639518 | 7640266 | 7641014 | 748 
1645497 | 7646244 | 7646991 | 7647737 | 7048484 | 747 
7652959 | 7653705 | 7654450 | 7655195 | 7655941 | 745 
7660409 | 7661153 | 7661897 | 7662641 | 7663385 | 744 
1667845 | 7668588 | 7669331 | 7670074 | 7670816 | 743 
1675269 | 7676011 | 7676752 | 7677494 | 7078235 [21 
7682680 | 76083421 | 7684161 | 7684901 | 7085641 | 741 
7690079 | 7690818 | 7591557 | 7692296 | 7693035 | 740 
7697465 | 7698203 | 7698940 | 7699678 | 7700416 | 738 
7704838 | 7705575 | 7706311 | 7707048 | 7707784 | 737 
7712199 | 7712934 | 7713670 | 7714405 | 7715140 736 
7719547 | 7720282 | 7721016 | 7721750 | 7722483 | 734 
7726884 | 7727616 | 7728349 7729082 | 7729814 | 733] 
1734207 | 7734939 | 7735670 | 7736402 | 7737133 | 732 
7741519 | 7742249 | 7742979 | 7743710 | 7744440 | 731 
7748818 | 7749547 | 7759276 | 7751005 | 7751734 | 730 
7756104 | 7756832 | 7757560 | 7758288 | 7759016 | 728 
7703379 | 7704106 | 7764833 | 7705559 | 7706286 | 727 
7770642 | 7771367 | 777209; | 7772818 | 7773543 | 726 
7777892 | 7778616 | 7779340 | 7780065 | 7780789 || 725 
7785130 | 7785853 | 7786576 | 7787299 | 7788022 || 723 
7792356 | 7793078 | 7793800 | 7794522 | 7795243 || 722 
7799571 | 7800291 | 7801012 | 7801732 | 7892453 || 721 
2856773 | 7807492 | 7808: 12 | 7808931 | 7809650 IN 720 
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O 
7810369 
7817554 
7824726 
7831887 
7839036 
7846173 
7853298 
7860412 
7867514 
7874605 
7881684 
7888751 
7895807 
7902852 
7909885 
7916906 
7923917 
7939916 
7937904 
7944880 
7951846 
7958800 
7965743 
7972675 
7979596 
7986506 


7993405 
8000294 


8007171 
8014037 
8020893 


8027737 
8034571 
9041394 
8048207 
8055009 
8061800 
8068580 
8075350 
8082110 
8088859 


8095597 | 


7854010 
7861123 
7868224 
7875313 
7882391 
7539457 
7896512 
7903555 
7910587 
7917628 
7924617 
2931615 
7938602 


7945578 
1952542 
1959495 
7966437 
7973308 
7980288 
7987197 
7994095 
8000982 
8007858 
8014723 
8021578 
8028421 
8035254 
8042076 
8048887 
8055688 
8062478 
8069258 
8076027 
8082785 
9089533 
8096270 


2 

7811807 
7818989 
7826159 
7833318 
7840464 
1847599 


7854722 
7861833 


7868933 


7876021 
7883098 
7292103 
7897217 
7904259 
7911290 
7918309 
7925318 
1932314 
7939300 
7946274 
7953238 
7960196 
7967131 
7974960 
7980979 
7987887 
7994784 
8001670 
8008545 
8015409 
8022262 
8029105 
8035937 
8042758 
8049568 
8056368 
8063157 
8069935 
8076703 
8083460 
8090207 
8096944 


3 


7812526 


7819707 
7826876 
7834033 
7841178 
7848312 


7855434 
7802544 
7869643 
78767 30 
7883805 
7890869 
7897922 
7904963 
7911992 
7919011 
7926018 


7933014 
7939998 
7946971 
7253933 
7960884 
7967824 
1974753 
7981671 
7988577 
1995473 
8002358 
8009232 
8016095 
8022947 
8029789 
$036619 


8043439 
8050248 


8057047 


8063835 
8070612 
8077379 
8084136 
8090881 
8097017 


[933712 
79406g6 
| 7947668 
7954629 
7901578 
7968517 
7975445 
7982362 
7989267 
7996162 
8003046 
8009919 
8016781 
8023632 
8030472 
8037302 
8044121 
8050929 
— —— 
806451; 
8071290 
8078055 
8084811 


$091555 
8098290 
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LOGARIT HMS. 27 
eff, 
7813963 | 7814681 | 7815400 7816118 | 7816836 | 718 
7821141 | 7821859 | 7822576 | 7823293 | 7824010 | 717 
7828308 7829024 7829740 | 7830456 | 7831171 716 
7835463 | 7836178 | 7836892 | 7837607 | 7838321 | 715 
7842 7843319 | 7844033 | 7844746 | 7845460 714 
7849737 | 7850450 | 7851162 | 7851874 | 7852586 | 713 
7856857 | 7857568 | 7858279 | 7858990 | 7859701 | 712 
7863965 | 7864675 | 7863385 | 7866095 | 7866805 | 711 
7871061 | 7871770 | 7872479 | 7873188 | 7873896 710 
7878146 | 7878853 | 7879501 7880269 | 7880976 | 708 
7885219 | 7885926 | 7886632 | 7887339 | 7888045 | 797 
1892281 | 7892986 | 7893691 | 7894397 | 7893102 || 706 
7899331 | 7990035 | 7900939 | 7901444 | 7992145 |} 705 
7906370 | 7907073 | 7907776 | 7908479 | 7999182 | 704 
2913397 | 7914099 | 7914801 | 7915503 | 791620; | 702 
7920413 | 7921114 | 7921815 | 7922516 7923216 | 701 
7927418 | 7928118 | 7928817 | 7929317 | 7939217 | 709 
7934411 | 7935110 | 7933809 | 7936507 | 7937206 | 699 
7941394 | 7942091 | 7942789 | 7943486 | 7944183 | ©98 
7948365 | 7949061 | 7949757 | 7959454 | 7951150 | 697 
| 7955324 | 7956020 | 7956715 | 7957410 | 795810; | 696 
7962273 | 7962967 | 7963652 | 7964356 | 7965050 | 95 
7969211 | 7959904 | 7970597 | 7971290 | 7971933 | 054 
7976137 | 7976829 | 7977521 | 7978213 | 7978905 | 692 
7983053 | 7983744 | 7984435 | 7985125 | 7983816 [ 091 
2989957 | 7990647 | 7991337 | 7992027 | 7992716 | 690 
7996851 | 7997540 | 7998228 | 7998917 | 7999605 | 689 
80037 34 8004421 | 8005 109 | 8005796 | 8006484 | 687 
801060; | 8011292 | 8011978 | 8012665 | 8013351 686 
| 8017466 8018152 | 8018837 | 8519522 | 8020208 685 
1 8024316 | 8025001 | 8025085 80203509 | 8027053 | 084 
8031156 | 8031839 | 8032522 | 8033205 | 8033888 | 033 
8037984 | 8038656 | 8039348 | 8040031 | 8040712 [682 
8044802 | 8045483 | 8046164 j 8046845 | 8047526 | 681 
805 1609 | 8052289 | 8052969 | 8053649 | 8054329 680 
8038405 | 805gos5 | 8059763 | 8960442 | 8061121 79 
8065191 | 8065869 | 8066547 | 8067225 | 8007903 78 
8071967 | 8072643 | 8073320 | 8073997 | 8074674 | 677 
8078731 | 8079407 | 8080083 | 8030759 | 8081434 || 676 
8085485 | 8086160 | 8086835 | 8087510 | 8088184 | 675 
8092229 | 8092903 | 8093577 | $094250 | 8094924 || 074 
8098962 | 8099635 | 8100308 | 8100980 8101653 73 


E 2 


28 A TABLE ff 


| — ll TY TER 


No. O CE 2 5 4 
546 8102325 8102997 8103670 8 1043428105013 
647 [8109043 8109714 | 8110385 | 8111056 | 8111727 
648 || 8115750 | 8116420 | 8117090 | 8117760 | 8118430 
| 649 |] 8122447 | 8123116 | 8123785 | 8124454 | 8125123 
650 || 8129134 | 8129802 | 8130470 | 8131138 | $131805 
6518135810 8136477 | 8137144 | 8137811 | 8138478 


652 || 8142476 | 8143142 8143808 | 8144474 | $145140 
653 || 8149132 | 8149797 | 8150462 | 8151127 | 8151791 
654 || $155777 | 8156441 | 8157105 | 8157769 | 8158433 
655 8162413 | $163076 | 8163739 | 8164402 | 8165064 
6564] 8169038 | 8169700 | $170362 | 8171024 | 8171686 
657 || $175654 | 8176315 | 8176976 8177636 8178297 
65818182259 8182919 | 8183579 8184239 8184898 
659 || 8188854 8189513 | 8190172 | 8190831 | 8191489 
660 || £195439 | 3196097 | 8196755 | 8197413 | 8198071 
661 | 820201; | 8202672 | 8203328 | 8203985 | 8204642, 
662 | 8208580 | 8209236 | 8209892 | 8210548 | 8211203 
| 6634] 8215135 | 8215790 | 8216445 | 8217100 | 8217755 
| 664 || 8221651 8222335 8222989 8223643 | 8224296 
| ] 665 || 8228216 | 8228869 | 8229522 22 8230828 
666 8234742 | 8235394 | 8236046 | 8236698 8237350 
| 667 || 8241258 | 8241909 | 8242560 | 8243211 | 8243862. 
668 | 8247765 | 8248415 | 824906; | 8249715 32255 
| 669 || 8254261 | 82549'0 | 8255559 | 8256208'| 8256857] 
670 || 8200748 8261399 | 8252044 8262692 3263340! | 
671 || 8267225 | 8267872 | 8268519 | 8269166 | 8269813 
672 || 8273693 | 8274339 | 827498; | 8275631 | 8276277 
673 || 8280151 | 8280796 | 8281441 | 8282086 | 8282731 
674 || $286599 | 8287243 8287887 | 8288532 | 8289176 
| 675. 8293038 | 8293681 | 8294324 | 8294967 8295611. 
576 8299467 | 8300109 | 8300732 | 8301394 8302030 
| 677 || 8303887 | 8306528 | 8307169 | 8307811 '| 8308452 
| 6788312297 8312937 | 8313578 | 8314218 8314858 
| 679 || 8318698 | 8319337 | 8319977 | 8320216 8321255 
| 680 || 8325089 | 8325728 8326366 | 832700; | 83270643 
681 || $331471 | 8332109 | 8332746 | 8333384 | 8334921 
| 682 1| 5337844 | 8338480 | 8339117 | 8339754 | 8342399 
| 683 || 8344207 | 8344843 | 8345479 | 8346114 | 8349750 
684 8350361 | 8351196 | 8351831 8352405 8353100! 
685 8355906 8357540 | 8358174 | PETS 8359441, 
686 || 8303241 | 8363874 8364507 2 8365773 
687 8369567 | 8370199 | 8370832 5 8372095 
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LOGARITHMS. 29 
tp 1 
Frogos5 | 8105357 | 8107029 | 8107780 8108371 672 
$112398 | 8113068 | 8113739 | 3114409 | 8115080 | 571 
$119100 | 8119769 | 8120439 | 8121108 | 8121778 670 
8125792 | 8126460 | 8127129 | 8127797 | 8128465 669 
$132473 | 8133141 | 8133808 | 8134475 | $135143 668 
$139144 | 8139811 8140477 | 8141144 | 8141810 | 667 
3145805 | 8146471 | 8147136 | $147801 | 8148467 | 666 
3152456 | 8153120 | 8153785 | 8154449 | 8153113 | 665 
3159096 | 8159760 | 8 1604238161087 | 8161750 664 
8165727 | 8166389 | 8167052 | 8167714 | 8168376 | 663 
8172347 | 8173009 | 8173670 | 8174331 | 8174993 | 562 
9178958 | 8179618 | 818-278 | 8180939 | 8181599 | 661 
$185558 | 8186217 | 8186877 | 8187530 | 8188195 | 660 
8192148 | 81928c6 | 8193465 | 8194123 | 8194781 | 659 
8198728 $199380 8200043.| 8200700 8201358] 657 
8205298 | 8205955 | 8206611'| 8207268 | 8207924 656 
8211859 | 8212514 | 8213170. | 8213825 | 8214480 | 655 
8218409 8219064 8219718 8220372 | 8221027 654, 
8224950 | 8225603 | 8226257, | 8226910 | 8227503 | 054 
8231481] 8232133 | 8232786 8233438 | $234090 653 
8238002 || 8238653 | 8239305 | 8239956 | 8240607 | 652: 
$244513 | 8245163 | 8245814 | 8246464 | 8247114 | O51 
8251014 | 8251664 | 8252313 | 8252963 | 8253612 | 650 
8257506 8258154 | 8258803 | 8259451 | 8260100 | 649 | 
8263988 8264635 | 8205283 | 8265931 | 8266578 648 
$270460 | 8271107 | 8271753 | 8272400 | 8273046 | 047 
8276923 8277569 | 8278214 8278860 | 8279505 | 646 
8283376 | 8284021 | 8284665 | 8285310 | 8285955 || 645; 
$:89820 | 8290463 | 8291107 | 8291751 | 8292394 | 044 
8296254 | 8296896 | 8297539 | 8298182 | 8298824 | 643; 
8302678 [8303320 8303962 | 8304603 | 8305245 | 042 
8309093 | 8309734 | 8310375 | 8311016 | $311656 | 641 
8315499 | 8316139 | 8316778 | 8317418 | 8318058 | 640 
8321895 | 8322534 | $323173 8323812 | 8324450 | 639 
8328281 | 8328919 | 8329558 | 833o1g5 | 8330833 | 638 
8334659 | 8335296 | 8335933 | 8336579 | 8337207 | 638 
$341027 | 8341063 | 8342299 | 8342935 | 8343571 | 637 
$347385 | 8348021 | 8348656 | 8349291 | 8349926 | 636 
353735 8354369 83550. 3 | 8355638 | 8356272 | 635 
$3600 8360708 | 8361341 | 8361975 | 8362608 | 634 
$366405 | 8367038 | 8367670 | 8368303 | 8368935 | 633 
8372727 | 8373359 | 8373990 | 8374022 | 8375253 | 632 
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4A TABLE ff 


MS; 
8375884 
8382192 
8388491 
83947 80 
8401061 
8407332 
8413595 
8419848 
8426092 


8432328 


8438554 
8444772 
8450980 
8457180 
8463371 
8469553 
8475727 
8481891 
8488047 
8494194 
8500333 
8506462 
8512583 
8518 6 
8524800 


8530895 
8536982 


8543060 | 8 


8549130 
8555192 
8561244 
8567289 
8573325 
8579353 
8585372 
8591383 
8597380 
8603380 
8609366 


8615344 


8621314 
8627275 | 


I 
8376516 
8382822 
8389120 
8395409 
8401688 
8407959 
8414220 
8420473 
2 

432951 
8439176 
8445393 
8451601 
8457800 


B463990 


8470171, 


8476343 
8482507 
8438662 
8494808 


8500946 
8507075 
8513195 
8519307 
8525410 
8531504 
8537590 
543668 
3549737 
8555797 
8561849 
8567893 
8573928 
8579955 
8585973 
8591984 
8597985 
8603979 
8609964 
8615941 
8621910 
8627871 


8377147 
8383453 
8389750 
8396037 
8402316 
8408586 
8414846 
8421098 
8427340 
$433574 
8439798 
8446014 
8452221 
8458419 
8404008 
8470789 
8476960 
8483123 
8489277 
$495423 

$01559 
8:07085 
8513807 
8519917 
8526020 
8532113 
8538198 
8544275 
8550343 
8556403 
8562454 
9568497 
8574531 
8580357 
8586575 
8592584 
8598585 
8604578 
8610562 
8616539 
8622507 
8628467 


3 
8377778 
8384083 
8390379 
8396666 
8402943 
8409212 
8415472 
8421722 
8427964 


8527239 
853333! 
85 39414 
854548 
8551556 
8557014 
8563603 
8569704 


8575737 
8581761 
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LO GARIT HMS. 


1 


8379039 
5385343 
5391637 
8397922 
8404198 
| 8410455 
| 8416722 

8422921 
8429211 
5438422 
8441664 
8447877 


$454081 
8400277 


* 
8472041 
8478810 
8484970 
8491122 
8497204 
8503399 


(3588379 


6 


8379070 
395973 
8392266 
83985 50 
8404825 
8411091 
8417348 
8423590 

129835 
8436065 
8442286 
8448498 
8454701 
8460896 
8467081 
8473258 
8479426 
8485586 
8491736 
8497878 
8504011 
8510136 
8516252 


0521749. 8522359 


8528458 
8534548 
8540630 
8546703 
8552768 


1 
8380301 
8386602 
8392899 
8399178 
8405452 
8411717 
$417973 
8424220 
8430458 
3436885 
8442907 


| 8449119 


8455321 
8461515 
8467700 
8473876 
8480043 
8486201 
8492351 
8498492 
8504624 
8510748 
8516863 
8522970 
8529068 
8535157 
8541238 
8547310 
8553374 


8559429 


8565476 
85715156 
8577545 
8583567 
8589581 
8595586 
8601583 
8607571 
8613552 


861952 
8625488 


„ 


| 8631443 18632039 
— — — ' 


8 
8380931 
8387232 
8393523 


8399806 


8406079 
8412343 
841859 
8424844 
8431081 
8437310 
8443529 
5449739 
3455941 
8402134 
8468318 
474493 
8480659 
8486817 
8492965 
8499106 
8505237 
8511360 
8517474 
SLALY 
8529677 
8535765 
8541845 
8547917 
8553980, 
8560035 
8566081 
8572118 
8578148 


8584169 


8590181 
3596186 
8602182 
8608170 


8614149 
8620120 


8626084 


9 | 
8381562 
8387861 
8394152 
8400433 
8406706 
8412969 
$419223 
8425468 
8431705 
8437932 | 
8444150 | 
8450360 | 
8456561 | 
8462752 | 
8468935 | 
8475110 | 
8481275 | 
8487432 
8493580 | 


1 A TA BLE of 
Ns. 4 0 16 6 3 1 


730 8633229 8633823 3634418 8635013 | 8635608 
| 731 |} 8639174 | 8639768 | 8640362 | 8640956 | 8641550 


"8645111 | 8645704 | 8646297 | 8646890 | 864748 
3650 2 3651632 —— 8652817 36534 
8656961 | 8657552 | 8658144 | 8058735 | 8659327 
8662873 | 8663464 | 8664055 | 8664646 8665236 
8668778 | 8669368 | 8669958 | 8670548 | 8671138 
8674675 8675264 | 86758 3 | $676442 8677031 
8680564 | 8681152 | 8681740] 8682329 | 8682917 
8686444 | 8687032 | 8687620 | 8688207 | 868879, 
8692317 | 8692904 | 8693491 | 8594077 | 8694664 
8698182 | 8693768 | 8699354 | 8699940 | 87005 26 
8704039 | 8704024 8705209 | 8705795 | 8706380 
8709888 | 8710473 | 8711057 | 8711641 | 8712226 
8715729 | 8716313 | 8716897 | 8717480 | 871806; 
8721563 | 8722146 | 8722728 | 8723311 | 8723894 
8727388 | 8727970 | 8728552 | 8729134 | 8729716 
8733206 f 8733788 J 8734369 | 8734950 | 8735531 
8739016 | 8739597 | 8740177 | 8740757 | 3741338 
8744818 | 8745398 | 8745978 | 8745557 | 8747137 | 
8750613 ] 8751192 | 8751771 | 8752349 | 8752928 | 
8756399 ] 8756978 | 8757556 | 8758134 | 875871: | 
8762178 |] 8762756 | 8763333 8763911 | 8764488 
8767950 | 8768526 | 8769103 8769680 | 8770256 
8773713 | 8724289 | 8774865 | 8775441 | 8776017 
8779469 | 8780045 | 8780620 | 8781195 | 8781770 
8785218 | 8785792 | 8786367 | 8786941 | 8787515 
8790959 | 8791532 8792106 | 8792680 | 8793253 
8796692 } 8797265 | 8797838 [8798411 | 8798983 
8802418 | 8802990 | 8803562 | 8804134 | 8804706 
8808 136 | 8808707 | 8809279 | 8809850 | 8810421 
8813847 | 8814417 | 8814988 | 8815558 | 8816129] 
8819550 | 8820120 | 8820689 | 8821259 8321829 
8825245 | 8825815 | 8826384 | 8826953 | 882752 
8830934 | 8831502 | 8832070 | 8832639 | 8833297 
8836614 | 8837182 | 8837750 | 8838317 | 8838885 
75 8842288 | 8842855 [ 8843421 | 8843988 | 3844555 
| 767 || 8847954 | 8848520 | 8849068 | 8849632 | 8850215 
| 768 || 8853612 | 8854178 | 8854743 | 8855308 8855874 
| 769 || 8859263 | 8859828 | 8860393 |\8860957 | 8891522 
- 770 || 8864907 | 8855471 | 8866035 | 8866599 8867103 

[] 8870544 8871107 | 8871670 | 8872233 | 887279 | 


— 


rr WW 


828 


5 — 8 a. 
S a nn for. io. ii. en dot m_ fro aw ou. 


_ LOGARITHM 


ph 1 od hte == 
530202 8630797 — 1 3637985 |8 39580 | 594 
8643143 | 8642737 | 8643331 8643924 | 8644517 | 593 
8648076 | 8648669 | 864926z.| 8649855 | 8650447 | 593 
8654901 | 8654593 | 8655185 | 8655777 8656369 

8639948 | 8660509 | 8661100 | 8661691 | 8662282 | 591 
8665827 | 8666417 | 8667008 | 8667598 | 8668188 [ 591 
8071728 | 8672317 | 8672907 | 8673496 | 8674086 590 
8677620 | 8678209 | 8678798 | 8679387 | 8679975 | 589 
8683505 | 8684093 | 8684681 | 8685269 | 8685857 } 588 
5689382 8689969 | 8690556 | 8691143 | 8691730 | 588 
8695251 | 8693837 | 8696423 | 8697010 | 8697596 | 587 
8701112 | 8701697 | 8702283 | 8702868 | 8703454 | 586 


A _ 


* c 


8706g65 | 8707549 | 8708134 | 8708719 | 8709304 || 555 
6712810 8713394 | 8713978 | 8714562 ah x 584 
8718647 | 87 19230 | 8719814 | 8720397 8720980 

8724476] 9725059 | 8725641 | 8726224 | 8726806 | 582 
$730298 | 8730880 | 8731461 | 8732043 | 8732625 | 582 
8736112 | 8735593 | 8737274 | 9737855 | 8738435 [ 
$741918 | 8742498 | 8743078 | 8743658 | 8744238 | 580 
8747716 | 8748296 | 8748875 | 8749454 | $750034 5 
5753507 | 8754086 | 8754664 | 8755243 8755821 | $79 
8759290 | 8759868 | 8760445 | 8761023 | 8761601 | 578 
75505 8705-142 | 8766219 | 8766796 | 8767373 | 577 
5775592 | 8777108 | 8777743 | 8778319 | 8778894 575 
8782345 | 8782919 | 8783494 | 8784069 | 8784643 || 575 
8788089 | 8738663 | 8789237 | 8789811 | 8790385 [ 574 
8793826 | 8794400 | 8794973 | 8795546 | 8796119 | 573 
8799536 | 88900128 | 8800701 | 3801273 | 8801846 | $73 
8805278 | 8805850 | 8806421 | 8806993 | 8807564 | 572 
13310992 | 8811563 8812134 8812705 | 8813276 |} 571 
8819699 | 8817269 | 8817840 | 8818410 | 8818980 || 570 
8822398 8822908 | 8823537 | 8824107 | 8824676 | 569 
8328090 88286569 8829228 | 8829797 | 8830365 | 568 
8833775 | 8834343 | $834911 | 8835479 | 8836047 | $68 
8839452 | 8840019 | 8840586 | 8941154 | 8841721 || 567 
8845122 |. 8845688 | 8846255 | 8846821 | 8847387 | 567 
8850784 | 8851350 | 885 1915 | 8852481 | 8853047 | 566 
8856439 | 8857004 | 8857569 | 8858134 | 8858599 | 565 
8802080 | 8862651 | 8863215 | 8853779 | 8864343 | 504 
8807726 | 8868290 | 8868854 | 8869417 | 8869980 | 56: 


$97 3359 8873922 882485 8875048 8875010 $0: ] 


wth 


T F 


A TABLE 


of 


O A 
8876173 


8831795 
8837410 
8393017 
8898617 
8904210 


8909796 
8915375 
8920946 
8926510 
8932008 
8937618 


8943161 
8948697 
8954225 
8959747 
8965 262 
8970770 
8976271 
8981765 
8987252 
89927 32 
8998205 
9003671 


googt 31, 


g014583 
9020029 
9025468 


9030900 


g036325 


9041744 
9047155 
9052560 
9057960 
9063351 
9068735 
9074114 


9095560 


I 
8576736 
4882357 
8887971 
8893577 
8899177 
8904769 
8910354 
8915932 
8921503 
8927066 
8932623 
8938172 


8943715 
8949250 
8954778 
8960299 
8905813 
8971320 
8976821 
8982314 
8987800 
8993279 
8998752 
9004218 
9009670 
9015128 
9020573 
9026011 
9031443 
9036867 
9042285 
9047696 
9053101 
905 8498 
9063889 
9069272 


9074031. 
9079485: | go: 
9084850- 
909020 


30922 
9085386 
99997 44 
9096095 


2 
8877298 
8882918 
88885 32 
8894138 
8899736 
8905 328 
8910912 
8916489 
8922059 
8927622 
8933178 
8938727 
8944208 
8949803 
5955330 
Bgbo8g1 
8966364 
8971871 


8977370 
8982863 
8988348 
8993827 
8999299 
9904704 
9010222 
9015673 
9021117 
9026555 
9031985 
9937409 
9042827 
9048237 
9053641 
9059038 
9064428 
90698 12 
9975188 
9080559 
9085922 
9091279 
9096630 


3 
8877860 
8883480 
8889093 


8894698 | 


8900296 
8905887 
8911470 
8917047 
8922616 
8928178 
8933733 
8939281 


8944822 
8950356 


8955883, 


8961403 
8966915 


8972421 


8977920 
8983412 
8988897 
8994375 
8999846 
2005310 
9010707 
9016218 
9021661 
9027098 
9032528 
9037951 


9043368 


9048778 
9054181 


90595779 


9064967 


9070350 


907 5726 
908 1095 
9086458 
9091815 
9097165 


| 


| 8917604 


8972971 


9043909 


8912028 


8923173 
8928734 
8934288 
89 29836 
2945370 

950909 
8956435 
8961954 
8967 406 


8978469 
8983960 
8989445 
8994922 
9000392 
goog856 
g011313 
9016762 
9022205 
9027641 
9033071 
903849! 


9949318 
054721 
— 


9og ye 


— 


9100995 


9101440 


— 


9101974 


9102508 
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LOGARITHMS. 35 

Sr . $ | o Dc | 
3878985 | 8879547 | 8880109 | 8880671 | 8881233 } 562 
8884603 | 8885165 | 8883725 | 8886287 | 8386848 || 561 
3890214 | 8890775 | 8891336 | 8891896 | 8892457 || 561 
8895818 | 8896378 | 8895938 | 8897498 | 8898058 | 560 
8901415 | 8901974 | 8992533 | 8993092 | 8993651 || 560 
8997004 | 8927562 | 8903121 | 8908579 | 3909238 | 559 
8912580 | 8913144 | 8913702 | 8914259 | 5914817 | 558 
8918161 þ 8918718 | 8919275 | 8919832 | 8920389 | 557 
8923729 | 892428; | 8924842 | 8925398 | 8925954 | 550 
8929290 | 8929845 | 8930401 | 8930957 | 8931512556 
8934843 | 8935398 | 8935953 | 3935508 | 3937063, 555 
8940399 | 8945944 | 8941498 | 8942053 8942607 554 
8945929 | 8945483 | 8947037 | 3947599 | 5948143 | $53 
8951462 | 8952015 | 8952567 | 8953129 8953673 | 553 
8936987 | 8957539 | 3958092 | 3958944 | 8959195 [552 
8952505 | 8963057 | 8963608 | 8954160 | 892471z || 552 
8968017 | 8958568 | 8969118 | 8999659 | 8970219 | 551 
8973521 | 8974971 | 8974621 | 8975171 | 8975721 | 550 
8979019 | 8979568 | 8980117 | 8980667 | 8981216 [550 
8984509 | 8985058 | 8985606 | 8986155 | 8986703 | 549 
989993 | 8999541 | 8991089 | 8991636 | 8992184 || 548 
3995469 | 8995017 | 8995564 | 8997111 | 8997658 || 547 
9000939 9901486 | 90.2032 | 9002579 | 9003125 ff 547 
goo6402 | 9006948 | 9007494 | 9008039 | 9008585 | 546 
9011858 9012403 9012948 | 9913493 | 9914038 [ 545 
9917307 | go17851 | 9018395 9918940 | 9019485 || $45 
9022749 | 9923293 | 9023837 | 9224331 | 9024924 | 544 
9028 i$5 | 9028728 | 9029271 | 9049814 9030357 | 544 
9033613 | 9934155 | 9034698 | 9035241 | 9035783 | 542 
9039035 | 9039577 | 9040119 | 9940561 | 9041202 Þ 542 
9944450 | 9944992 | 9945533 | 9240973 | 9046615 | 541 
9049859 | 9959399 | 9959949 | 9951489 | 9252020 | 541 
9255261 | 9055800 | 9056340 | 9056880 | 9057419 | 540 
900065 59061195 9951734 9052274 gov2812 | 539 
9066044 | 90 6532 9067121 | 9057059 9958197 [539 
9271425 | 9071963 | 9072501 | 90730338 | 99735-6 | 538 
9076800 | 9077337 | 9977874 | 997841 | 9978945 | 537 
9082169 | 9082705 9083241 | 908377895843 4 537 
9087530 | 9088066 | 9088602 9089379089573 | 536 
9092885 | 9093420 | 9993955 | 9994499 | 9995025 || 535 
9098234 | 9098768 | 9099303 | 9299837 | 91003"1 |. 535 
9103576 9104109 | 9104643 | 9105177 910571 534 


— — = 


— — Aa 


— — - 


. Pct 


——— TIS ==LI3== 


919500 


_849 2282822 
9294189 
9299295 
9304396 
I; 9309490 


— 


2 


A TABLE of 


910624 

911157 

9116902 
9122220 
9127523 
9132839 
9138139 
9143432 
9148718 
9153998 
9159272 
9164539 
9169800 
9175055 
9180303 
9168755 
9190781 


9201233. 
9256450 
9211661 
921686; 
9222063 
9227255 
9232440 
9237620 
9242793 
9247960 
9253121 
9258276 
9263424 
9268567 
9273704 
9278834 
9233959 


9314579 | 


174 
— 


9112109 
9117434 


9122752 


9128064 
0133369 
9138008 
9143991 
9149246 
9154526 


9159799 


9165066 
9170326 
9175580 
9180828 
9186069 
9191304 
9196533 


9212181 
9217385 
9222582 
9227773 
9232958 
9238137 
9243310 
9248476 
925 3037 
9258791 
9263939 
9269081 
9274217 
9279347 
9284471 
9289588 
9294700 
9299806 
930x906 
9309999 
9315087 


2 

107311 
ene 
9117966 
9123284 
q128595 


| 9133899 


9139198 


9144489 


9149775 
9155054 


9160326 


g165592 
9170852 
9176105 
9181352 
9186593 
9191827 
9197055 
9202277 
9207493 
9212702 
9217905 
9223102 


9228292 
9233477 
9238655 
9243827 
9248993 
9254152 
9259300 
9204453 
9269595 
9274730 
9279859 
9284983 
9290100 
9295211 
9300316 
9305415 
9370508 
9315595 


* 
9107844 
9113174 
9118498 
912381 

912912 

9144430 
9139727 
9145018 
91,0309 
915558. 
9160853 
9166118 
9171378 
9176630 
9181877 
9187117 
9192350 
22228 
9202799 
9208014 
9213222 
9218425 
9223621 
9228811 


9233995 
9239172 
9244344 


9249509 
52746858 


9259821 


' 9264968 


9270rog 
9275243 
9280372 
9285495 
9290011 
9295722 
9300826 
9305975 
9311017 
9316104 


9108375 
9113707 
9119030 
9124346 
9129656 
2134560 
9140257 
9145547 
9150841 
—— 
9161380 
9166645 


9171993 
9177155 
9182401 
9187640 
9192873 
22 
9103321 
9208535 
9213743 
9218945 
9224140 
| 9229339 
9234518 
9239690 
9244860 
9250025 
9255184 
220031 
9265482 
927062 
9275757 
928083 
9236007 
9291123 
9290233 
9301330 
9306434 
9311520 
9316672 


— — = 


9321692 


9319661 | 9320169 | 9320677 | 9321185 


* 


12 K 


8. 


mr pe e Dh. OE. oo. iz 


5 

9108911 
9114240 
9119562 
9124878 
9130187 
9135499 
9140786 
9146076 


[9151359 


9156636 
9161907 
9167171 
hae" 4, 7", 
9172429 
9177680 
9182925 
9188164 
9193396 
9198623 
9203842 
9269056 
9214263 
9219465 
9224659 
9229848 
9235031 
9240208 
9245377 


9265997 


| © 8 & 


ae 


LOGARITHM 
"Tz 


8 
9109444 
9114772 
9120094 
9125409 
9130717 
9136019 
9141315 
9146604 
9151887 
9157163 
9162433 

167697 
9172954 
9178205 
9183449 
9188687 
9193919 
9199145 
9204304 
9209577 
9214784 
9219984 
9225179 
9230357 
9235549 
92407 24 
9245894 
9251057 
9256215 
9261366 
92665 11 
9271650 
9276783 
928 1909 
92387030 
9292145 
9297 254 
9302357 
9397453 
9312544 
9317629 


[2322200 9322708 


9109977 
g115305 
9120626 
9125409 
9131248 
9139549 
9141844 
9147133 
9152415 
9157691 
9162960 
9168223 
9173479 
9173730 
9183973 
9189211 
9194442 
91 

9204886 
9210098 
9215304 
9220504 
9225698 
9230885 
9236096 
9241242 
924640 
99251573 
9256730 
9261830 
9267025 
9272163 
9277296 
9282422 
9287542 
9292656 
9297704 
9302866 
9307963 
9313053 
9318137 


99667. 


8 
g110510 
9115837 
9121157 
9126471 
9131778 
9137979 
9142373 
9147661 
9152943 
9158218 
9163487 
9168749 
9174005 
9179254 
9184497 
9189734 
9194965 
9200189 
9205407 
9210619 
9215824 
9221024 
9226217 


9231404 
9236584 
9241759 
9246927 
9252089 
9257245 
9202395 
9267539 
9272677 
9277808 
9282934 
9288054 
9293167 
9298275 
9303376 
9308472 
9313561 
9318645 


9323215 \ 9323723 


| 9116369 


| 9237402 


ti ad. ts. Mites. 


g111043 


9121689 
9127002 
9132309 
9137609 
9142903 
9148190 
9153471 
9158745 | 
9164013 | 


9174530 | 
9179779 

9185021 
9190258 
9195488 
92007 1] 
9205929 
9211140 |} 
92316345 | 
9221543 
9226736 
9231922 


9242276 
9247 444 | 


9169275 


* 


A TABLE of 


O 


9324738 
9329828 
9334873 
9339932 
9344984 


2288032 
pen 


9355973 
9360108 
9395137 
9370101 
9375179 


9380191 


9385197 
9390198 
9395193 
9.400182 
9405 165 
9410142 
9415114 
9420081 
9425041 
9429990 
9434945 


9439339 


9444527 


9449759 


9454686 
9459907 
9404523 
9409433 
9474337 
9479239 
9484130 
9489018 
9493909 
9495777 
9593043 
9508515 
9513375 
9518230 
9523080 


| 


9325245 
9330315 
9335379 
9340437 
9345489 
9350530 
9355570 
9360511 


9365540 


9379953 
9375980 
9380292 
9335097 
9399997 
9395992 
9422630 
9495603 
9419649 
94150611 
9420577 
9425537 
9130491 
9435440 
9449383 
9445320 
9450252 
9455178 
9400099 
9465014 
9409923 


9474827, 


9479729 
9484619 
9489500 
9494388 
9499204 
9594135 
9509001 
9513861 
9518716 
9523525 


2 


9325752 
9330522 
9335885 
9340943 
9345994 


9351040 


9350030 
9361114 
93501443 
9371155 
9375182 
9381193 
9389196 
9391 197 
9399191 
9421179 


9406161 


9411137 
9416108 
9421073 
9426032 
9430986 
9435934 
9449877 
9445814 
9450745 
9455071 
9400591 


9493595 


9470414 
9475317 
9480215 
9485108 
9489994 
9494876 
9499752 
9504022 


9509487 


9514347 
9519201 
9524-49 


3 


9326259 


9331328 
9336391 
9341448 
9346499 


9351544 


9350384 
9361617 
9306045 
937 16007 
9376033 
9381693 
9335098 
9391997 
939009 
9491677 
9406659 
9411635 
9416605 
9421569 
9426528 
9431481 
9430429 
9441371 
9446307 
9451238 
9456163 
9461082 
9465995 
9470905 
947 3807 
9489705 
9485597 
9490483 
9495364 
9509239 
9505409 
9599973 
9514832 
9519686 
9524534 
9 29377 


SS 
9320767 
9331835 
933689) 
9341953 
9347004} 
9352049 
9357087 
9302120 
9367148 
9372169 
937718; 
9382194 
9387198 
9392196 
9397189 
9402176 
9497 157 
941 2132 
9417101 
942206; 
9427024 
9431976 
9436923 
9441865 
9440800 
9451730 
9456655 
9401574 
9496487 
9471397 
9476297 
9481194 
9486285 
9499971 
9495852 
— 
9593596 
9510459 
9515318 
9520171 
„525015 
5298610 


93 27924 


952409 


9523893 


—_— 
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LO GARIT HMS. 39 
5 6 7 : LEES: 
9327274 | 9327781 | 9328288 | 9328795 | 9329301 | 507 
9332341 | 9332848 | 9333354 | 9333860 | 9334397 | 599 
9337493 | 9337999. | 9338415 | 9338920 | 9339420 | 592 
9342459 | 9342964 | 9343469 | 9343974 | 9344479 | 59 
| [9347509 | 9348013 | 9348518 | 9349022 | 9349527 | 595 
9352553 | 9353957 | 9353561 | 9354065 [9254509 f 594 
9357591 | 9358095 | 9353598 | 9359101 | 9359005 | 594 
9362623 | 9363126 | 9363629 9304132 | 9364935 þ +93 
9367650 | 9368152 | 9368655 | 9369157 | 9369659} 592 
9372671 | 9373172 | 9373674 | 9374176 | 9274677 | 502 
9377686 | 9378187 | 9378688 | 9379189 | 9379690} 502 
9332695 | 9383195 | 9383696 | 9384195 | 9384697 | _591 
9387698 | 9388198 | 9385698 | 9389198 | 9389698} 509 
9392696 | 9393195 | 9393095 | 9394194 | 9394693 | 509 
9397688 | 9398187 | 9398085 | 9399184 | 9399683 | 429 
9402674 | 9403172 | 9493670 | 9404169 | 9404667 j 45% 
9497654 | 9498152 | 9408650 | 9409147 | 9499645 | 497 
9412629 | 9413126 | 9413623 | 9414120 | 9414617 |} 497 
9417598 | 941809; | 9418591 | 9419088 | 9419584 | 497 
9422561 | 9423053 | 9423554 | 9424049 | 9424545 | 499 
9427519 | 9428015 | 9428510 | 9429095 | 9429501 | 495 
9432474 | 9432966 | 9433461 | 9434950 | 9434450 | 495 
9437418 | 9437912 | 9438406 | 9438900 | 9439395 | 494 
9442358 | 9442852 | 9443340 | 9443840 | 9444323 | 49+ 
9447294 | 9447787 | 9448280 | 9448773 | 9449200 || 494 
9452223 | 9452716 | 9453208 | 9453701 | 9474193 493 
9457147 | 9457639 | 9458131 | 9458623 | 9459115 | 492 
9462066 | 9462357 | 9463048 | 9463540 9464031 | 492 
946978 | 9467469 | 9457960 | 9468451 | 9468942 | 491 
0471886 | 9472376 | 9472866 | 9473357 | 9473847 | _49! 
9476787 | 9477277 | 9477707 | 9478257 | 9478747 | 490 
9481684 | 9482173 | 9482662 | 9483151 | 9483641 | 497 
9486574 | 9487063 | 9487352 | 9488040 | 9488529 ] 489 
9491460 | 9491948 | 9492436 | 9492924 | 9493412 J 489 
9496339 | 9495827 | 9497314 | 9:97802 | 9498290 | 485 
9501213 | 9501701 | 9502188 | 9502675 | 9503162 || 487 
9596082] 95c6509 | 9507055 | 9507542 | 9508028 485 
9510946 | 9511432 | 9511918 | 9512404 | 9512889 | 486 
9515803 | 9516289 | 9516774 | 9517260 | 9517745 | 485 
9520656 | 9521141 | 9521626 | 9522119522995 || 485 
9525503 | 9525987 | 9526472 | 9526956 | 9527440 || 455 
30345 | 9530828 | 9531312 99 21796 19532285] 48 
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9532703 
9537597 
9542475 
9547248 
325 
55 
9591084 
9566486 
9571282 
9576073 


9717396 
9722028 


9726656 
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1 
55332 
| 9538080 


7 
9542998 


9703934 
9708581 
9713222 
9717859 
9722491 
9727118 


2 
—— 


5753785 
9538563 
9543390 
9548212 
9553028 
9557839 
9502045 
9567445 
9572241 
9577030 
9581815 
9589594 
9591368 
9596137 

Ol 


9605659 
9610412 
9615160 
9619903 
9624640 
9629373 
9634100 
9638822 
9643539 
9648251 
9652958 
9657660 


| 9899747 


9704399 
9709035 
9713686 
9718323 
9722954 


| 9727581 
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953421 
95 3994 
9543872 


9548694 


9553510 
2550920 
9503125 
9567925 
9572720 
9577509 
9582293 
9587072 
9591845 


9596614 
9601377 
9606135 
9610687 
96158635 
9620377 
962511 
962984 
9034573 
9939294 
. — 
9548722 
965 34286 
9038130 
9662826 
9567517 
9672203 
7837555 
81559 
9686230 
g6go8g6 


9695557 


97002 3 


9704863 


9709509 


9714150 | 
9718786 
9723417 [9 
9728043 | 


| 


4 
9534697 
9539329 
9544355 
9549176 
9553991 
95 58801 
9563605 
959849; 
9573199 
95 77988 
9582771 
9587549 
9592322 
9597090 


96018353 
9606610 


9611362 
—. 
9620851 
9625587 
9630319 
9635045 
9639766 
9644482 
9649193 
965 3899 
9658599 


1. o GARITHMsS. 


41 

5. 1 — 2 Diff. 
9535181 | 9535664 | 9536147 | 9536531 | 9537114 || 484 
9540012 | 9540494 | 9540977 | 9541460 | 9541943 | 483 
9544837 | 9545319 | 9545802 | 9546284 | 9546766 | 482 
9549657 | 9550139 | 9550621 | 9551102 9551584 482 
9554472 | 9554953 9555434 9555915 | 9556397 | 481 
9559282 | 9559762 | 9500243 | 9560723 | 9561204 | 481} 
9564086 | 9564566 | 9565046 | 9565526 | 9566006 | 480 
9568885 | 9569364 | 9569844 | 9570323 | 9570803 | 480\ 
9573678 | 9574157 | 9574636 | 9575115 | 9575594 | 479 
9578466 | 9578945 | 9579423 | 9579902 | 9580380 | 479 
9583249 | 9583727 | 9584205 | 9584683 | 9585161 | 478 
9588027 | 9588505 | 9588982 | 9589459 | 9589937 472] 
9592799 | 9593270 | 9593753 | 9594230 | 9594707 | 477 
9597507 | 9598043 | 9598520 | 9598996 | 9599472 | 477 
9602329 | 96028905 9603290] 9603756 | 9604232 | 476 
9607086 | 9607561 | 9608036 | g608g 11 | 9608987 476 
9611837 | 9612312 | 9612787 | 9613261 | 9613736 | 475 
9616583 | 9617058 | 9617532 | 9618006 | 9618481 | 475. 
9621325 | 9621799 | 9622272 | 9622746 | 9623220 | 474 
9626061 | 9626534 | 9627007 | 9627481 | 9627954 | 474 
9630792 | 9631264 | 9631737 | 9632210 | 9632683 | 473 
9635517 | 9635990 | 9636462 | 9636934 | 9637406 | 472 
9640238 | 9640710 | 9641181 | 9641653 | 9642125 j| 472 
944953 | 9645425 | 9645896 | 9646367 | 9646838 | 471 
9649664 | 9650134 | 9650605 | 9651076 | 9651546 | 471 
9654369 | 9654839 | 9655309 | 9655780 | 9656250 | 470 
9659069 | 9659539 | 9660009 | 9660478 | 9660948 | 470 
9603764 | 9664233 | 9664703 | 9665172 | 9665641 | 469 
9668454 | 9568923 | 9669392 | 9669860 | 9670329 | 469] 
9673139 | 9673607 | 9674076 | 9674544 | 9675012 | 468 
9677819 — laws 9078754 9679223 | 9679690 | 468 
9682494 | 9582961 | 9683428 | 9683895 | 9684362 | 467 
19697164 | 9687630 | 9688097 | 9688564 | 9689030 467 
9691829 | 9692295 | 9692761 | 9693227 | 9693693 | 465 
9696488 | 9696954 | 9697420 | 9697885 | 9698351 | 466 
221143 | 9701608 | 9702074 | 9702539 | 9703004 | 465 
9705793 | 9700258 | 9706722 | 9707187 | 9707652 | 465 
19719438 | 9710902 | 9711366 | 9711830 | 9712294 464 
9715078 | 9715542 | 9716005 | 9716469 | 9716932 | 454 
9719713 | 9720176 | 9720639 | 9721102 | 9721565 | 463 
9124343 | 9724805 | 9725268 | 9725731 | 9725193 463] 
9728968 | 9729430 | 9729892 | 19730354 9730816 462 
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O 
9731278 
9735896 
9740509 
9745117 
9749720 


19754318 


9758911 


9813655 
9818186 
9822712 
98534 
983 
9836203 
9840770 
9845273 
9849771 
9854265 
9858754 
9863238 
9867717 
9872192 


: 9876663 


9881128 
9885 590 


Lr 


9894498 
9898946 
9903389 
9907827 
9912261 


9731741 
9736358 
9740970 


| 9745577 
9750180 


9754778 
9759370 
9763958 
9768541 
9773120 
9777693 
9782262 
9786826 


9791385 | 


9795939 
9800488 
9805033 
9899573 
9814108 
9818639 
9823165 
9827686 
9832202 
9836714 
9841221 
9845723 
9850221 
9354714 
985982 
9863686 
9868165 
9872640 
9377109 
9881575 
9886035 
9890492 
9894943 
9899390 
9993833 
9908270 
9912704 
9017133 


—_— 


2 


- 


9732202 


9736819 


9741431 


9746038 
9750640 
9755237 


9759829 
9704417 
9768999 
9773577 
9778150 
9782718 
9787282 
9791840 
9790394 
9300943 
9805487 


9810027 


9814562 


| 


9819092 


9823617 
9828138 
9832654 
9837165 
9841671 
9846173 
9850670 
9855163 
9859651 
9864134 
9868613 


9873087 


9877556 
9882021 


9886481 


9890937 
9895388 
9899835 
9904277 
9908714 


9913147 


9917575 
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9732664 
9737281 
9741892 
9746498 
9751100 
9755697 
9760288 
9764875 
9769457 
9774035 
9778607 
9783175 
9787738 
9792296 


9796849 
9801398 


9805942 
9810481 


9815015 


9819544 
9824069 
98285 89 


9833105 


9837616 
9842122 
9846623 
985 1120 
985 5612 
9860099 
. 
9869060 
9873534 
9878003 


9882467 


9886927 
2 — 
9895833 


9900279 


9904721 
9909158 
9913590 
9918018 


97 37741 
9742353 
9746959 
9751560 
9756156 


9760747 


9765334 
9769915 
9774492 
97 75064 
9783631 


9792751 


9806396 
9810934 
9815468 
9819997 


38824522 


9829041 
9833550 
9842572 
9847073 
985 156g 
9856061 
9860548 
9865030 
9869508 
9873981 
9878449 


9887373 
98g 18:26 
9896278 
9900723 
9905 164 
9909601 


978819 


9797 0 
9801852 


9882913 
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| 0918461 


9916690 
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9788650 
9793207 
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9802307 
98068 50 
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9820450 
9824974 
9229493 
9834007 
9838517 
9843022 
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9734050 


9738664 
9743274 
9747879 
9752479 
9757075 
9761665 
9766251 
770035 
9775407 
9779978 
9784544 
9789106 
9793662 
9798214 
9802761 
9807 304 
9811841 
9810374 
9820902 
9825426 
9529945 
9834459 
9838968 
9843473 
9247973 
9852468 
9856959 
9861445 
9865926 
9870403 
9974575 
+ 19342 
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t 
9892718 
9897 167 
9901612 
9906052 
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9914919 
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9734511 
9739126 
9743735 
9748340 
9752939 
9757534 
9702124 
9766709 
9771289 
9775804 
9780435 
9785001 
9789562 
9794118 
9798669 
9803216 
9807758 
9812295 
9816827 
9821355 
9825878 
9830396 
9834910 
9839419 
9843923 
9848422 
985 2917 
9857407 
9861893 
9866374 
9870850 
9875322 
9879789 
9884252 
9888710 


9893163 
9897012 
9902056 
9906496 


9919931 


9915362 
9919788 
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9734973 
9739587 
9744196 
9748800 
9753399 
9757993 
9762582 
9767 167 
9771747 
9770322 
9780892 
9785457 
9790017 
9794573 


9799124 
9803670 


9808212 


9812748 
9817280 
9821807 


9826330 


9830848 
9835361 
9839869 
9344373 
9848872 
985 3366 
9857856 
9802341 
9866822 


9871298 
9875709 
9880236 
9884598 
9889155 
9893608 
9898056 
9902500 
99069 40 
9911374 


9915805 
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97 35434 
9740048 
9744656 

9749260 | 
9753858 | 


'9758452 | 


9763041 
9767625 
9772204 
9776779 || 
9781348 


9785913 | 


9790473 | 
9795028 | 


9799579 | 


9804125 
9808666 
9813202 
9817733 
9822260 
9926782 
9831299 
9835812 
9840320 


9844823 
9849322 
9853816 
9858305 
9862790 
9867 270 
9871745 
9875216 
9880682 
99885144 

988960114 
9894053 
98985014 
9902944 
9907383 
9911818 
9916247 
9920673 
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9921115 
9925535 
9929951 
9934362 
9938769 


9956352 
37 
9965117 


9978231 
9982593 
9986952 
9991305 
9995655 


43172 
9947569 


995 1963 


9969492 
9973864 


— — 


9921557 
9925977 
9930392 
9934803 
9939210 
9943612 
9948009 
995 2402 
9950791 
9961175 
9965554 
9969930 
9974301 
997 8667 
9983029 
9987387 
| 9991749 


9996090 | 
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9921999 
9926419 
9930834 
9935244 
9939650 
9944051 
9948448 
9952841 
9957229 
9961613 
9995992 
9970307 
9974738 
9979104. 
9983405 
9987823 
9992176 
99965 24 


9931275 
9935685 
9940098? 


9944491 


9948888 


9953280 
9957668 
9962051 
9966430 


9979804 


9975174 
9979540 
9983901 
9988258 
9992611 
9990959 
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9922884 
9927302 
9931716 
9936126 
9940531 


995371 
9958106 
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9997393 
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TABLE H. of ARTIFICIAL SINES, to 
every x Point of the Compaſs. 
Prs | Log. Sine. Arith. Co. || Pts | Log. Sine. | Arith, Co. 
048.6907941 1.3092059 | 4 1 9.8697896 |0.1302104 
901 8.991315 1. 0086985 || 4 2 9.888185 3 [01118147 
0 491665201 0. 8334789 | 4 1 9. 9048280 | 0.095 1720 
1.9 | 9:2902357 | 2:7297643 | 5 2|_9:9198464 [0.0801535 
149.3855708 0. 6144292 |5 1 9-9333499 | 9-0666501 
1 | 9-4628280[0.5371710 || 5 1 9+9454298 | 00545702 
NY 95274879 | 0-4725121 | 5 9-9501632 | 0.0438368 
2.0 95828397 0.4171603 | 6 © 9-9050153 0.034 3847 
2 4 | 9.6309921 | 0.3690079 5 7 9-97 38406 | 0.0261594 
2 3 | 9-6733865 | 0.3266135 || 6 4 9.9808848 |0.0191152 
? + | 9:7110499| 0-288g501 || 6 4 9.9867857 |0.0132143 
3.0 | 9-7447390 0-2552610 2. 9.9915739 0.0084201 
3 + | 9-7750296| 0.2349704 || 7 4 9-9952738 |0.0047262 
34 9-8023585 | o. 1976415 || 7 9.99790 7 | 00020963 
3.7 | 9-8270841|0.1729159 || 1 99994765 | 0.0005233, 
4 o | 9.8494850| 0.1505150 || 8 © | 10,0000000 | 0.0000000 
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te of the Quadrant. 


From whence the 7 Secant is readily found, by 
y ſubtrating the Coſine 


And the natural verſed Sine is = 1 ꝓ the Coſine. 


To find the natural Tangent, Ec. ſee the Introduction to | 
| [the Tables, at the Begining of this Volume. 


M. B. The logarithmic Radius of theſe Tables is 10, 
natural Radius is = 1, and therefore the natural Sines 


and Coſines myſt be ſuppoſed to have the Decimal Point (.) 
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Co 


from 20. 
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9997828 | 9998262 | 0998607 | 9999131 1 9999566 45 


Now followeth TABLE III. 


Containing the Ax ririciAL SixESand Taxcenrs, 
0 the NaTuRaL SINES, to every Degree and 


LOGARIT HMS. 45 

: T0. | 7 $ | 9 Dif. 
9923326 9923768 | 3924210 9924651 | 9925093 442 
9927744 | 9928185 | 9928627 | 9929068 | 99295 10 || 442 
9932157 9932598 | 9933039 | 9933480 | 9933921 || 441 
9936506 | 9937007 | 9937448 | 0937888 | 9938329 || 441 
9949971 | 9941411 | 9941851 | 9942291 | 9942731 || 440 
9945372 | 9945811 | 9946251 | 9946690 | 9947130 || 440 
9949767 | 9959206 | 9950645 | 9951085 | 9951524 || 440 
9954158 | 9954597 | 9955936 9955474 | 9955913 I} 439 
9958545 | 9958983 | 9959422 | 9959860 | 9960298 || 439 
9502927 9963365 | 9963803 | 9964241 | 9964679 || 438 
9967305 9907743 9968180 — 9969055 || 438 
9971679 | 9972116 | 9972553 | 9972999 | 9973427 || 437 | 
9976048 | 9970485 | 9970921 | 9977358 | 9977794 || 437 
9980413 | 9980849 | 9981285 | 9981721 | gg82157 [ 437 
9984773 | 9985209 | 9985645 | 9986080 99865 16 || 436 
9989129 | 9989564. | 9990000 | 9990435 | 9990870 || 435 | 
9993481 999391 9994350 9994785 | 9995220 || 435 
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A Table of Artificial Sine, 


o Degree. 
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1626960 
2418771 
3088239 
3668157 
4179681 
4637255 
5051181 
5429065 
5770684 
6098530 
6308160 


6078445: 
6941733 
7189966 
7424775 
76475 37. 
7859427 
8001458 
8254507 


8439328 
8616623 


8780943 
8950854 
9108793. 
9261190 


„* „ 


9999997 
9999995 


9999993 
9999991 
9999988 

9999995 
9999992 
9999978 
99999745 
9999969 
9999964 


222222 
9999953 
9999947 
9999940 
9999934 
9999927 


9999919117 
999991108 
9999903 
9999894 
9999885 


9408419 
— — 
Co- une. 


ore Tang. 
| ©0000000 


Index 6. 
4637261 
7647562 


8119408475 


Index 7 
0657863 
1626964 
2418778 
3088247 
3668 169 
4179696 
4637273 
505 1203 
5429091 
5770715 
6098566 
6398201 
6678492 
6941786 
7190026 
7424841 
7047610 
7859508 
1547 
825460 
8439444 


8616738 


8787077 


68950988 
609108938 


9261344 


9408584 
Co- tan. 


Co- tan. 


8282 = PA 
Infinite. 
Index 13. 


5362739 


2352438 
2591525 
Index 12 
9342137 
8373036 
7581222 
6911253 
6331831 
5820304 
315362727 
4948797 
4570909 
4223285 
3901434 
3601799 
3321508) 
3058214 
280997 4 


2575159582658 
2352390 0058777 
2140492 0061080 
1938452 [0063995 


1745396 


15605 560069813 
138326210072721 
1212923 0:75630 
1049912110078539 
o89 106210081448 
0738656 0084397 


0591416 0087205 
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| Natu rat 


Sine. 
"Wo 


0002909 
0005818 
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0011636 
0014544 
0017453 
0020302 
0023271 
0026180 
0029089] 
0031998 
0034906 
0037815 
00407 24 
0043633 
0046542) 
0049451 


| Nat. Co, 


005 2360! 


0066904, 


Natural 


Co-: ſine. 


9999993 
9999989 


9999985 


9999973 
9999965 


9999949 
9999939 
9999928 
9999917 


9999892 
9999878 
9999863 


9999813 
999979 
999977 
9999756 


99997 14 
999909 
999966 
9999644 


9999979 
9999958150 
[2999905 45 
99998474 


(9999871 (4 


2299735639 


89 Degrees. 


9999919 
Nat. Si. 
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Tangents, and Natural Sines. 
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o Degree. 


- 


— 


— 


E 


Sine. 


Index 7. 


9408419 
o8 19 
9888698 
9822334 
9951980 
Index 8. 
0077867 
0200207 
0319195 
0435009 
0547814 
0657763 
076 
0869646 
0971832 
1071669 
1169262 
1264710 
1358104 
F (449530 
0 
1626806 
1712804 
1797129 
1879848 
1961020 
2040703 
211894 
21956811 
3912271335 
[2345568 
2418553 
Co-ſine. 


Co- ſine. 
Index 9. 


9999812 
9999800 
9999788 


9999775 
99997 62 
9999748 
9999735 
9999721 
9999700 
9999091 
9999670 
9999660 
9999044 


9999628 
9999611 


9999594 


9999577 
9999559 
9999541 
9999522 
9999503 
9999484 
9999404 


9999444 


919999424 


9999403 
9999382 
9999360 
9999338 


—— 


| Sine. 


9999837 
9999823 [955 


Tang. 
Index 7. 
9403584 
559996 
9688886 
9822534 
995 £292 
lnaex 8. 
0078092 
02C0445 
0319446 
0435274 
9548094 
0658057 
0765306 
0869970 
C972172 
1072025 
1169634 
1265099 
1358510 
1449956 
1539516 
1627267 
1713282 
1797626 
1880364 
1961556 
2041259 
2119526 
2196408 
2271953 
2340208 
2419215 
Co-tan. 


Co-tan. | 
Index 12. | 


Natural 


Sine. 
©. 


05914160087 265 
0449004 [0090174 


ö2311114 
0177466 
0047808 


Index 11. 


9921908 


9799555 
9680554 
9564726 


9451906| 


9341943 
9234094 
9130030 
9027828 
3927975 
8830366 
$7 34901 
8641490 
8550244 
8460484 
8322733 
8286718 
8202374 
8119636 
8038444 
7955741 
7850474 
7803592 
7728047 
7653792 
7580785 
1 ang. 


0cg3083 
0095992 


0098900 


0101809 
0104718 
0107627 
0110535 
0113444 
0116353 
0119261 
0122170 
0125079 
0127987 
0130896 
0133805 
0136713 
0139622 
01425 30 
0145439 
0148348 
0151256 
0154165 
0157073 
0159982 
0162890 
0165799 
01687c7 
0171616 


Nat. Co. 


Natural 
Co- ſine. 


99gh619 


9999593 
9999506 
99995 39 
9999511 


9999482 
9999452 
9999421 
9999389 
9999356 
9999323 
9999289 
9999254 
9999218 
9999181 
999914 3 
9999104 
9999 65 
9999025 
9998984 
9998942 
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A Table of Artificial Sine 


*. n 


1 Degree. 


. 


0 — . lo = 


10 


Sine, | Co-ſine. ] Tang. 


Index 8. | Index 9. 
2418553] 9999338 


2490332[9999316]|2491015 
2560943[ 9999294 || 2501649 
2630424|9999271]2031153 
26988 1009999247 2699563 
27661 36]9999224 || 2700912 
283 2434/9999200 2833234 
2897734999975 [2898559 
296206799991 502962917 
30254609999 125 | 3026335 
3087941 2999100 


| 


2419215 


321026919999047 | 
3270163999 9021 
3329243999899 4 
3387529] 9998966} 3388563 
344504319998939}] 3440105 
350180; |9998911}} 3502895 
3557835|[9998882}} 3558953 
3613150[99988; 33614297 
3667769] 9998824} 3553945 
372171019998794 3722915 
3774988|9998704 
3827620]99987 34 || 3828886 
3879622|9998703 | 2880918 
3931008] 9998672} 
3981793] 9998641 


Index 8. 


3088842 
131495 36199990741 3150402 


377622316 


3932336 


Co-tan. 


Index 11. 


7580785 
7508985 
7438351 
7368847 
7300437 
7233088 
71667 

7101441 
7037083 
697 3665 
6911157 
6849538 
6788779 
6728857 
6669751 
6611437 
6553895 
6497105 
6441047 
6385703 
6331055 
6277085 


0197791 
0200699 


0203608 
D 

0206516 
0209424 
0212332 
0215241 
0218149 
0221057 
0223965 
0226873 
0229781 
0232690 
0235598 
0238506 
0241414 
0244322 


4119247230 


0250138 


025 3046 


0255954 
0258862 


0261769 


Fang. Nat. Co. 


Natural 
Co- ſine. 
— 


9928427 
9998426 
9998374 
99983231 
9998267 


9998157 
9998101 
9998044 
9997986 
9997927 
9997867 
9997806 
9997745 
9997683 
9997020 
9997550 
9997491 
9997 425 
9997359 
9997292 
9997 224 
9997155 
9997085 
9997014 


9996871 
9996798 
9996724 
9996649 


9996573 


Nat. dl. 


9998212155 


9996943135 
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Tangents, and Natural Sines. 
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1 Degree. 


——c- 


Co- ſine. 


Fedex 9 


99985 12 


9998478 


9998445 
9998411 


9998376 


2998342 
9998306 


Tang. 


Index 8. 

4180679 
4228690 
4276176 
4323150 


9998271 
9998235 
9998199 
9998162 


99981 25 
9998088 
9998050 
9998012 
9997974 


9997935 
9997896 
9997856 
9997817 
9997876 


99977 36 
9997695 
9997653 
9997612 
9997570 


9997527 
9997484 
9997441 
9997 398 


60 9997354 


Sine. 


4891696 
4932502 
4972928 
5012982 
5052671 


5092001 
5130978 
5169610 
5207902 
5245860 
3283490 
5320797 
$357784 


5394400 
5430838 


Fortan. | 


. 


Co-tan, 
Co-fine. 


Sine. 


| 
Index 11. 
5819321 [0261769 
5 77 I 3 10 
5723824 
5676850 
5630378 
5584397 
5538897 
5493869 
5449301 
5405186 
5361514 
5318275 
5275462 
5233067 
5191080 
5149495 
5108304 
5067498 
5027072 
4987018 
4947329 


2704939996341 
0273401 9996262 
027630919996182 
0279216[9996101 
0282124|9996019 


0285032[9995936 
2879409995853 


029084719995 76 

2937559995684 
02966629995 598 
2995709995511 
3024789995424 


030829319995 247 
031120019995 157 
0314108|[9995066 
031701519994974 
031992219994881 
4907999 [9322830[9994788 
4869022 1032573719994694 
4830390 [0328644[9994599 
4792098 [o3315 529994503 
4754149 [0334459[9994406 
47165100337 36619994308 
4679203 0340273 9994209 
164213 0343181994109 
46055 34 [0346088|9994009 
4569162 10348995 9993908 
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lang. Nat. Co. Net. Si. 
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A Table of Artificial Sines, 


os. 


2 Degrees. 


mm ä A. 


/ 


815798357] 
9157427139 
6⁵⁰ 


Sine 
Trab 8. | Index 9. 
542819219997 354 
154642189997 399: 
21549994819997 265 
9997220 


28|6338537|9995974 
29|6367764|[9995919 
3016396796|[9995865 e 


Sine. Co-fne Tang. 


4 


Co-tan, 


— — — —— 
Index 8. | Index 11. 
5430838]4569162 
54669091 4533091 
550208314497 317 
553810614461834 
$57330214426638 


0348995 


Natural 
Sine. 


0351902 
0354809 
0357716 
036062 3 
0363530 


560827614391724 
5642912] 4357088 
567727514322725 
5711368] 4288632 
$745197|4254803 
614221234 
581207714187923 
5845136]4154864 
$877945 [4122055 
$910509[4089491 
8942832 4057168 
5974917 4025083 
6006767 | 3993233 
6038386 3961614 
6009777 | 3930223 
610094 3 | 389905 7 
6131889|3868111 
6162616[3837384 
6193127 [380687 3 
6223427 3776573 


964 36 6253518 3740432 
10283402] 3716598 


63 130833686917 
63428633657437 
6371845|3628155 


Sine. 


0366437 
0369344 
0372251 
0375158 
9378065 
0380971 
0388878 
0386785 
0389691 
0392598 
0395505] 
0398431 
0401318 
0404224 
og 131 
0410037 
9412944 
0415850 
418757 
0421663 
0424569 
0427475 
0430382 
0433288 


04 301941999942? 


Tat. Co. 


* LA 


Tangents, and Natural Sines. 


51 


2 Degrees. 


3516539107 


Sine. 


Index 8. 


6396796 
6425034 
6454282 
6482742 
6511016 


6888625 
6914379 
6939980 
6965431 

34 
7015889 
7040899 
7005766 
7090490 
7115075 
7 1395 20 
7163829 
7188002 


Co-ſine. 


Index q. 
9995865 


9995 809 
9995753 
9995697 
9995041 
9995 584 
9995527 
9995409 
0995411 
9995353 


— 222221 


9995236 
9995176 
9995116 
9995056 


0810433 19994990 


9994935 
9994874 
9994812 
9994759 
9994688 
9994625 
9994562 
9994498 
9994435 
9994370 
9994306 
9994241 
9994176 
9994110 


Co-fine. 


Sine. 


6429825 


9994044 


| 


Tang.. 


Index 8. 


6400931 


6458528; 
6487044 
6515375 
0543522 
6571490 
6599279 
6626891 
6654331 
6681598 
6708697 
67353628 
6762393 
6788996 
6815437 
0841719 
6867844 
6893813 
6919629 
6945292 
6970806 
6996172 
7021390 
7046465 
7071395 
7096185 
7120834 
7145344 
7169719 


7193958} 


Co- tan. 


Index 11. 
3599069 
3570175 


3434625 0447818 
eee zz: 
34285 100453630 
340072104565 36 


9468253 
0468159 
0471064. 


0473970 
0476876 


| 


3291303 
3264372 
3237607 
3211004. 
2847538422281 
3158281 ||0482687 
3132156N0485592 
3106187 [0488498 
1080371 |[0491403 
3054708 [[0494308 


2903815 [0511740 
2879166 [05 14645 


Co- tan. 


"Sp 


Co-ſine. 
— — — 


9990482 


— -- — 


9990355 
9990227 


9990098 
9989968 


228983225 


9989705 
9989573 
9989440 
9989306 


2289121 


9989035 


9988898 


9988761 


9988623 
9988484 
9988 344 


9988203 
9988061 


9987918 


9987775 


9987631 
9987486 
9987 340 
9987193 


9986748 
9986598 
9986447 


6019986295 


o. Nat. Si. 


2287047 
985897 
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A Table of Artificial Sines, 


3 Degrees. 


— — 


Sine. |Co-ſine. | Tang. Co- tan. Natural wa 
Sine. Co- ſine. 


— _ — 


Tndex 8. | Index 9. Index 8. | Index 11.1 . 
7188002|999404417 193958 2806042|0523360|9986295 |bo| 
7212040|(9993978Þ|7218063|278 19370526264 [9986142 |59 
7235946 99939111 7242035 2757965 [529169998 598958 
72597219993844 (7265877 2734123 5320749985835 [57 
72833669993 7767289589 271041105349 90998568056 
2306882999 7313174| 268682605 3788399855 24155 
733027 299936407 33663 102663369 054078819985 367 |54 
7353535[999357217 359964|26400360543693|9985 2095; 
7376675199935037383172|2616828 [0546597 |9985050]52 
7 39969119993433|742025812593742[[0549502[99834891151 
10[74225861999336417429222|2570778[o552406[9984731]50 
1174453609993 2931745 20672547933 [5583110998457 000 
12 74680159993223 7474792 2525208 [05 5821599844080 
1374905 53 7497400 250260 0561119998424 47 
1447512973 7519892248008 0564024|9984081146 
152832280229 3009 2542259 2452231 [5592899839160 
167557469 9992938075453 102435409 0569832 99837510. 
1717579546 7586681|2413319]|0572736[9983585143 
18|7601512[9992793}}7608719|2391281||0575640[9983418[42 
1917623366]9992720]7630647| 2369353 057854499832 504 
2017645 1111999264617652465|2347535|2581448|9983081140 
2117666747|9992572}7074175|2325825| 058435 219982911139 
2217688275|9992498[[7695777|23042231|058725619982741138 
2317709697|99924241[7717274|2282726][0590160[9982570|3] 
24|7731014[9992349|[77 38665 |2261335[[0593064[9982398|36 
251775222619992274 


775995 2|2240048|0595967 [9982225145 
2617773334[99921981|7781136|2218864 ||0598871|[9982051134 
2717 794340[99921221|7802218|2197782||0601775|9981876133 

2817815244[999204617823199| 2176801 ||0604678|9981701]| 32 
2907836048 9991969 784407921559 2100607582 9981525031 
130[7856753[999189217864861|2135139}}0610485 |9981348[39 
[Co-Ine. | Sine. ICo-tan.] Tang. Nat. Co.] Nat. Si. M 
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86 Degrees. 


Tangents, and Natural Sines. 


$3 


3 Degrees. 


« [Index 9. 
9991892 


5142221805 


1929991020 


12990999273 


9991815 
9991737 
9991659 
9991580 


9991422 
9991342 
19991262 

9991182 


9991101 


9990938 
5535836 
9990774 
9990991 
9990008 
9990525 
9990441 
9990357 


Co-fine, Tang. 


7885544 


8184608 


9990188 
9990103 
9990017 
9989931 
9989845 
9989758 
998967 1 
9989584 
19989496 


8354712 


9989408 
Sine. 


Co-tan. 


Index 8. 
7864861 


7906130 
7926620 
7947014 
7967313 


7987519 
8007632 
8027653 
8047583 
8067422 
8087172 
8106834 
8126407 
8145894 
8165 294 


8203838 
3 
824204 

8261026 


8279924 
8298741 
8317478 
8336134 


8373211 
8391633 
8409977 
8428245 
8440437 


Co-tan. || Natural 


Index 11. 


2135139 
2114450 
2093870 
207 3380 


0610485 


205 2986 


2032687 
2012481 
1992368 
1972347 
1952417 
1932578 
1912828 
1893166 


1873593 
1854106 


1834706 


1815392 


179616206 


1777016 
1757954 
1738974 
172007 


1701259 
1682522 


1663866 
. 
1526789 
1608367 
1592023 
1571755 


HH EE 


Tang. 


Sine. 


061338 

—— 
0619196 
0622099 
0625002 
0027905 
0630808 
0633711 
0636614 
0639517 
0642420 
0645 323 
0648226 
0651129 
0654031 


Nat. Co. 


Co- ſine. 


9977027 


9976445 


Natural 


9981348 
9981170 


9980991 
9980811 


9980630 


9980449 
9980267 
9980084 
9979900 
9979715 
9979529 
9979343 
9979156 
9978968 
9978779 
9978589 
9978398 
9978206 
9978014 
9977824 


9977432 
9977236 
9977039 
9976842 
9976644 


9976245 
9976044 
9975842 
9975640 
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A Table of Artificial Sines, 


4 Degrees. 


— 
— 
0 


— 


© © OD 0 


Sine. 


Index 8. 
8435845 
8453874 
8471827 
8489707 
8507512 
8525245 
8542905 
8560493 
8578010 


8595457 


8612833 
8630139 


3687576 
9664545 


8681646 
8698680 
8715646 
8732546 


8749381 
8766150 


8782854 


8799493 
88 16069 


8832581 
8849031 
8865418 
8881743 
8898007 
8914209 
8930351 


3918946433 


Co- ſi ne. 


9988506} 


9988041 


Index B. 


| 
Index 9. 
8446437 


9959408] 
9989319]8454554 
998923018482597 
9989141}}85e00526 
99890; 2185 18461 
998896 85 36283 


9988878554054 
9988780ʃ8571713 
9988689 8589321 
9988598 8606859 


8624327 
9988414 18641725 
865905 5 
9988228086763 17 
99881358693511 
8710638 


9987853 8744694 


998775888761623 
9987663 [8778487 


9987471 
9987375 
9987278 
9987181 


8845 303 
18861850 


8878334 


9986790892742 
9986691 8943060 


9986591 


11204714 


— 


: 


Co- tan. 


1553563 
1535446 
1517403 
1499434 
1481539 
1463717 
1445966 
1428287 
1410679 
1393141 
1375073 
1358275 
1340945 
1323683 
1306489 
1289362 
1272301 
1255300 


1238377 
1221513 


1187978 


Index 11. 


0741085 


0755589 


75 
Natural 


Sine. 


0697 565 
0700466 
0703368 
0706270 
070917 1 
0712073 
0714974 
0717876 
0720777 
0723678 
0726580 
0729481 
0732382 
0735283 
0738184 


0743980 
0740887 


0749787 
0752688 


1171306 
1154697 
1138150 
1121666 


1105243 
1088881 


1072580 
1056340 


Sine, 


HE 


Tang. 


9735459 
0701390 
0764290 
0767190 
0770091 
0772991 
0775891 
0778791 
0781691 
0784591 


q 


Natural 
Co- ſine. 


9975640 
9975437 
9975233 
0975028 
9974822 
974615 
9974407 
9974199 
997 3990 
997 3780 


9973357 
9973144 
9972931 
9972717 


997 2286 
9972069 
9971851 
9971632 


9971193 
9970972 


9973569150 


997250214) 


997141314» 


N at.Co. 
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Tangents, and Natural Sines, 


4 Degrees. 


9315439 


2330150 
9344811 
9359422 


9373983 
9388496 


—— 


9984848 
9984742 
9984636 


2 9984529 


9984422 
9984315 
9984207 


9984099 


9982990 
9983881 
9983772 
9983663 
9983553 


6019402960 


Co-tine. 


$3442 
"Eine 


a _ 


Caine. | Tang 


Ind x 8 . 

895984: 
8975903 
8992026 
goo8030 


9023977 


9039806 
9955097 
9071472 
9087 190 
9102853 
9118460 
9134012 
9149509 
9164952 
9180340 


9195675 


9210957 
9226186 
9241363 
9256487 
9274560 
9286581 
9301552 
931647 1 
9331340, 
9346160 
9360929 
9375650 
9390321 


9404944 
9419518 


Co- tan. 


Co- tan. 


1040158 
1024037 
190797 4 
0991970 
0976023 
09601 34 
0944303 
0928528 
0912810 
0897147 
0881540 
0865988 
0850491 
0835048 
0819660 
0804325 


0789043 
0773814 
0758637 
0743513 
0728440 
0713419 
0698448 
0683529 
0668660 
0653340 
0639071 
06243 50 

79 
0595056 


80482 
Vas 


Index 11. 


Natural 


Sine. 


9784591 
0787491 
0790391 
0793290 
796190 
0799990 
0801989 
0804889 
0807788 
0810687 
0813587 
0816486 
0819385 
0822284 
0825183 
0828082 
0830981 
0833880 
0836778 
0839677 
0842576 
0845474 
0848373 
0851271 
0854109 
0857067 
0859966 
0862864. 
0865762 
0868660 


0871557 
Nat. Co. 


Natural 
Co- ſine. 


9968944 
9908715 
9968485 
9968254 
9908022 
9967789 
9967555 
9967 320 
9967085 
9966849 
9966612 


9966135 
9965895 


9965414 
9905172 
9964929. 
9964685 
9964440 
9964194 
9963948 
9963701 
9903453 
9903204 
9962954 
9962703 
9962452 
9962200 
9961947. 


—— — — 


2859123 


9966374 


996565515 


Nat. di. 


85 Degrees. 
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MI Sine. 


Des Sand tw 
| Co- ſine. 
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'L index 8. 
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_0[9402960| 
119417376 


319446 


719502871 
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Co-fine. 


2 943743 9983220 
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| 4194003 3519982997 
4519474561 


6194887 3919982772 


819516957[9982546 
9195302996[9982433 
1019544991[9982318 
1119558940[9982204, 
2195728431 9982089 
13195867031[9981974 
1449660517998 1859 
2124889228243 
1619628014998 1626 
179541697 99815 10 
189655337 9981393 
199668934998 1275 
2019682487 [9981158 
219695999998 1040 
229709468 9980921 
2319722895 9980802 
2449736280 9980683 
2519749624|9980563 
26197629261|9980443 
2719776188 9980323 
289789408 9980202 
29198025891 9980081 
3019815729] 9979960119835769 


9492676] 


9714959 
9728547 


0551477 


0479789 


0409246 


0367455 
0353612 


0285041 


0271453 
0257908 


0244403 


0217517 


Tang. 


0423265 


0326056 
926602 


— 
0965956 
10877353 
0537046] 
0522662| 
0508324 


0494033 


9 3813410912119 
9915016 
9917913 


| 


0339812 0920809 


9769060[02309401[094 39765 


020413511994977 1 
0610190794 ||095 2666 


0177493 0955562 
0164231 


0874455 


9909223 


0923706 


0932395 
0935291 
0938187 
0941083 


61995884448 


9961947160 
9961693159 
9961438|58 
996118205) 
996092656 
9960669155 


9960411]54 


995910700 


9958580047 
9958315146 
99583049145 
995778244 
9957515143 
995724714? 
995097841 
9956708 40 
995643739 
995616538 
9955892137} 
9955619136 
9955345] 
99550701 34 
9954794033 
9954517132 
9954240913! 
9953992130 


0958458 
at. Co. 


Nat. Si. M 


— 
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Ml Sine. 
Har 8. 


9867891 


9 


9957081 


Index . 


0008160 
46002068) 
0033179 
0045634 
0058053 
5019070436 


5110082784 
520095096 
0107374 
0119616 
0131823 
60143996 


0156135 
0168239 


0180309 
0192346 
ICo- une. 


3919815729 
9828829 


9841889 
9854910 


3519880834 


98937 37 
906602 


9919429 
9932217 
491994499819978725 


9970356 


9982994 
9995595 


Co-ſine. 
Index 9. 
9979960 
99798389 
99797169 


9979593 
9979470 


9979347 
9979223 
9979099 
9978975 
9978850 
9978725 
9978599 
9978473 


9978347 
9978220 


9978093 


997 7966 
9977838 
9977710 
9977582 
99174533 
9977323 
9977194 
9977064 
9976933 
9976803 
9976672 
9970540 
9976408 
9976276 


9970143 


Sine. 


Tang. 
[ndex 8. 
9325769 

9848991 

2173 
9875317 
9888421 
9901487 
9914514 
9927503 
9940454 
9953367 
9966243 
9979931 


9991883 
Index 9. 


0004647 
0017375 


0030066 
0042721 
0055340 
0007924 
0080471 
0092984 
0105 461 
0117903 
0130310 
0142682 
O155021 
0167325 
9179594 
0191831 
0204033 
0216202 


Co-tan. 


Co-tan. 
Index 11. 


0164231 


0151009 
9137827 
0124683 
0111579 
0098513 
0085486 
0072497 
0059540 
0046033 
0033757 
0020919 
0008117 
Index 10. 


9995353 
9982625 


9969934 
9957279 
9944660 
9932076 
9919529 
99070106 
9594539 
9882097 
9869690 
9857318 


9844979 


9832675 
9820406 
9808169 


9795997 


9783798 


Lang. 


Nat. Si. 


0958458 


0991353 
0964248 
0967144 
0970039 
0972934 


0975829 
0978724 
0981619 
0984514 
0987408 
0990303 
0993197 


0996092 
0998986 


1001881. 


1004775 


1007669 


1010563 


1013457 
1016350 


1019245 
1022138 
1025032 
1027925 
10308 19 
1033712 
1036605 
1039499 
1042392 
1045285 


Nat. Co. 


ö Nat. Co. 


995 2992 
9953683 
995 3403 


9953122 
9952840 


9952274 
9951990 
9951705 
9951419 
9935132 
9950844 
9959555 


9950266 
9949976 


| 

994968515 
9949393 
9949100 
9948806 
99485 5 12 
9948217 
9947921 
9947024 
9947326 
9947027 
9945728 
9946428 
9946127 
9945825 
9945522 
9945218 
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Nat. Si. 
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4 Tableof Artificial Sines, 


Inaex 9. 
0192346 


[us + ws » o 


_ 


Sine. 


204348 
0216318 
0228254 


0240157 
0252027 


O ow & 


[0527485 


0263865 
0275669 
0287442 
0299182 
| 10890 
0322567 


0357407 


0391966 
0403424, 
0414852} 


0437616 
o 6254 
0400201 
0471538 
0482786 
0494005 
O5Og194 
0510354 


0334212 9974523 
0345825199743 
036895819974 
0380477997971 


0426249 


997 199319505595 


O5 38588 
Co- mne. 


Tang. 


9975340 
9975205 


9973132 
997 2991 09457270 
9972850 10498059 
9972708 os 1007 

997242319532771 
9972280105 44074 
9972137 19555349 


„Index 10. 


288524 2 
030046496 
997 506g 931237 3] 96876: 
9974933 03242491907575! 
9974797 (2339993 


Tang. 


Co- tan. 


—— — - 


9467229 
9455920 
9444051 
9433495 


7 [| 1106017 


11114689 


10857727 
1088669 


1094452 


1108908 
1111799 


1117580 
1120471 
1123361 
1126252 
1129142 
1132032 
Nat. Co. 


19939289 
9935959 


9947194 


9940879 
2240563 
9940240 
9939928 
9939609 


9938048 


9938326138 


9938003 
9937579 


993735414! 


9937028 
993070213 
9936375 
9936047 


9935718130 


Nat. Si. 


83 Degrees. 


ſm + + + + [++ > +> + ++ 6 ww i Io wt. ww. 


ACC LES) 
SS , « «6 = 


Se 


— — 
— 


S828 


. 
- 3 2 ——— — — 


Tangents, and Natural Sines. 


59 


6 Degrees. 


* 


9971849 


619971704 
9971559 [0600164 


9971414 


42109969642 

5519909492119753503 
366309969342 
4996919 10% 5053 
7852609214240 


3 Index 9. 
8889921993 


— 


| 


| 
| 


12556595 
19577813 
[0589002 


10611297 


9971122 [0633482 


0644533 


708290655556 
— 2068 


9742779 
0764321 


—_— 


Co-tan. 


9. [index 10. 


243305 
942287 


9150544 


96914 


9129499 


„* 


Natural Natural 
Sine. [Co- ſine. 


1134922 9935388 
11378129935058 
1147029934727 
114359219934395 


1146482 99406225 
11149371 [9933728 


115226119933393 
I15515119933057 
1158040[9932720 


81] 1160929[9932383 


116381819932945 
1166707 [9931706 
1169596[9931366 
1172485 9931025 


1128324993068 


1178263 9930342 
118 11519929999 
1140409929655 
118692899293 10 
118 98169928964 
1192704[9928617 
1195 5939928270 


1; 1198481 [9927922 
1201 36819927573 
2204286227223 


1209144499268 2 
121003 109926521 
1212919 9926169 
1258069925816 


248623222842 


* at Co * at. Si. 


1132032 9935718}: 
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7 Degrees. 


Z. 


a0 


O © G 0 


Sine. 


Index g. 
0858945 
0809221 


08794 
0869755 


0899903 
0910082 
0920237 
0930367 
0940474 
O950556 
0960615 
0970651 
0980662 
©99065 1 
1000616 
1010558 


1020477 
0030373 
1040246 
1050096 
1059924 
1069729 
1079512 
1089272 
1099010 
1108726 
1118420 
1128092 


1137742 
1147370 
1156977 


Co- une. 


Co- ſine. 


[ndex 9. 


9967507 


9967352 
9967196 
9957040 
9966884 
99667 27 
9966570 
9966412 
9966254 
9966096 
9965937 
9965778 
9965619 
9965459 
9955 299 
9965138 
9904977 
9964816 
9964655 
9964493 
9904330 
9964167 
9964004 
9963841 
9963577 
9903513 
9903348 
9903183 
9963018 
9962852 
9962686 


Sine. 


Tang. 


Index g. 


0891438 
0901869 
0912277 
0922660 
0933020 
9943355 
095 3667 
0963955 
0974219 
0984460 
0994678 
1004872 
1015044 
1025192 
1035317 
1045420 
ioʒ oo 


1065557 
1075591 
1085604 
2295394 
1105562 
1115508 
1125431 
1135333 
1145213 
1155072 
1164909 
1174724 
1134518 
1194291 
Co-tan. 


Co- tan. 


Index 10. 
9108562 


9098131 
9087723 
9077340 
go66980 
9956645 
9940333 
9036045 
9025781 
9015 540 
9005 322 
8995128 
8984956 
8974808 
8964683 
8954580 


5944500 
8934443 
8924409 
8914396 
8904406 


8894438 


8884492 
8874509 


8864067 
8354787 
8844928 
8835091 
8825276 
8815452 
8805 709 


Lang! 


Natural 
Sine. 


1218693 


1221581 
1224468 
1227355 
1230241 
1233128 
1236015 
1238901 
1241788 
1244674 
1247560 
1250446 
1253332 
1256218 
1259104 
1261990 
1264875 
1267761 
1270646 
1273531 
1276416 
1279301 
1282186 
1285071 
1287956 
1230341 
1293725 
1296609 
1299494 


1302375 
1305 202 


Nat.Co. 


9921511 
9921147 
9920782 
9920416 
99 20049 


9919681 
9919313 
9918944 
9918574 
9918203 
99178310 
9917459 
9917086 
9916712 
9910337 
991501 
9915584 
9915 20b 
9914828 
9914449 


Nat. $1. 


3 


82 Degrees. 


2 — 


_— 
* 


1 © er oe © eee uw >. vw = jw eee e eee GS ww wo 


Tangents, and Natural Sines. 


* 


7 Degrees. 


Index 9. 
1156977 
31]3 166562 
3214176125 


4011307812 


4911335509 


50[1344702 


11399445 


5811417537 
5911426555 


bo[1435553 


A 


Sine, | Co-fine. 


Index q. 
9962686 
9302519 
| 9962352 
1185667 9962185 
1195,188] 9952017 
1204688096 1849 
121416749961681 
1223624499615 12 
1233061996 1343 
1242477 9961174 
1251872|9961004 
1261246|99608 34 
1270600| 9960663 
1279934 | 9960492 
1289247 |9900321 
12985 3919960149 
9959977 
9959504 
9959631 
9959458 
9959234 
13538759959 111 
1363028 9958936 
1372161995876 
1381275 [9958586 
1903709958411 
9958235 
9958059 
9957882 
9957705 
9957528 
Sine. 


1317064 
1326297 


1408501 


Co-ſine. | 


1394764 


Tang, |Co-tan. 


Index 9. Index 10. 


1194291 [8805709 


120404318795957 


121377 318750227 
122348287765 18 
123317108766829 


1242839875711 


12524860[87478ʃ4 
126211218737888 
1271718]8728282 
12813031[8718697 
1290868[8709132 
130041313699; 87 
1309937 [5090003 
1319442|8080558 
1328926]8671074 
1338 390866 1609 
1347835]3052165 
135726018642740 
136666518033335 
137605 [8623949 
1385417]8014583 
8005 230 
8595908 
8586600 
8577311 
8568041 
8558790 
8549558 
8540345 
8531150 
3521975 

Tang. 


1404092 
1413400 
1422689 
1431959 
1441210 
1450442 
1459055 
1463850 
1478025 
Co-tan. 


— — — 


Natural 
Sine. 


1305262 
1308146 
1311030 
1313913 
1316797 


1319681] 


1322564 
1325447 
1328330 
1331213 
1334090 
1330979 
1339862 
1342744 
1345027 
1348509 
1351392 
1354274 
1357150 
1360038 
1362919 
1365801 
1368683 
1371564 
1374445 
377322 
13802038 
1383089 
1385970 
1388850 
1391731 
Nat. Co. 


Natural 
Co- ſine. 


9910221 
9909832 
9909442 
990905 1 
9908659 


— — —— 


9908 266 
9907872 
9907478 
990708 3 
9906687 
9906290 
9905 892 
9905493 
9905094 
9904094 
9904293 
9903891 
9903485 
9903084 


9902680 
Nat. 81. 
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8 Degrees. 
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J 


5 coy © 


1654544 


Tang. 


Index 9. 

1478025 
1437182 
1496321 
1505441 
1514543 
1523027 
1532692 
61] 1541739 
1550769 
1559780 
1568873 
157774* 
1586706 
1595646 
1604569 
111913473 
1622361 
111631231 
1640083 
1648919 
1657737 
16665 38 
1675322 
1684089 
1692839 
1701572 
1710289 
1718989 
1727072 
1736338 
1744988 
Co-tan. 


153330119955552 
1542076 


1620254|99537 17 
162885 31995 3531 
163 7434/9953345 
1645998995315 


„ 


at ural Natural 


Sine. [Co- ſine. 
Index 10. | 
85219751}1391731|990268a[6o 
8512818394612 99022756 
8503679397492 90186908 
8494559 % 40729014620 
8485457 |] 1493252 9901054 5 
8476373111496132 ; 
8467 308111409012 99002 3605. 
8458261114 11892 939926 63 


8440220N[1417653 989900351 
8431227 | 1420531 9898590 
8422252 1423409898176. 
8413294426289 98977624 
8404354429168 9897347 


835 10810 
8342263 


8333402, 
8324678 
8315911 
8307161, 
8298428 
8259711 
8281011 
8272328 
826366 Pl 


1466585 [9891872134 
1469403198914451 35 
147 234019891017|32 
147521719890; 8831 
1478094|9899' 58/30 
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Tangents, and Natural Sines. 


Sine, | 


| — 


Index 9. 

1697021 
1705405 
11713393 
1722305 
1730699 
1739077 
1747439 
1755784 
{raph in 
1772425 
1780721 
1789001 


1805512 


1813744 
1821960 
1830160 
1838344 
1846512 
1854565 
1862802 


1870923 
1879029 
1887120 
1895195 
190325419947 195 
1911299|[9946997 
1919328 
1927342 
1935341 


- 


17972658 


1943324| 


8 Degrees. 


Co- ſine. 


Index 9. 


9952033 
9951844 
9951654 
9951464 
9951274 
9951084 
9950893 
9950702 


8 


O-une. 


Tang. 


Index 9. 
t744988 
1753622 
1762239 
1770840 
1779425 


1282923 


1796546 
1805082 


1813602 
1822 106 
1830595: 
18 79068 


111922939 
1931241 


Co-tan. 


[ndex 10. 


8255012 


8246378 
11483848 
8229160 [14860724 


8237761 


B220575- 
8212007 
8103454 


8194918 
8186398 


8177894 
8169405 
8160932 
2182475 


8144034 | 


— 


8122198 — — 


8118804 


8110425 
8102061 


8093713 


8085379! 
{8077061 


8068759 
471 
IT 


8043941 


1997125 | 


. VWCo-tan. 


8035698! 


8027470, 
8019257 
$011059! 
5 [8002875 1 


Lang. 


| 
Natural | 


Co-fine. 
| 


Natural 
Sine. 


2890188 


9889728 
9889297 
9888805, 
9888432 


9887998 


1478094 
1480971 


11 


Nat. 8. N 
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A Table of Artificial Sines, 


9 Degrees. 


Sine. Co-fine. 
Index . 

9949199 
9945999 
9945798 


9945597 
9945396 


Tndex 9. 
1943324 
1951293 
1959247 
1967186 
1975110 
1983019 
© * 
211998793 
200655 8 
2014509 
2022345 
2030167 
2037974 
2045767 
2053545 


9944992 
9944789 
9944587 
9944383 
9944180 
9943975 
9943771 
9943566 
9943361 
9943156 
9942950 
9942743 
9942537 
9942330 
9942122 


9941914 
9941706 
9941498 
9941289 
9941979 
9940870 
9940057 
2940449 
9940238 
9940027 
Sine 


2092224 
— bd'h 
2107597 
2115263 
2122914 
2130552 
2138176 
2145787 
2153384 


2160967 
2168536 


1212602 
'Co-fine. | 


9945194] 


Tang. 


1997125 
2005 294 
2013449 
2021588 
2029714 
2037825 
2045922 


2054004 
2002072 


2070126 
2078 165 


2086191 
2094203 
2102200 
2110184 


2118153 


2126109 
2134051 
2141980 
2149894 
2157795 
2165683 
2173550 


21814177 


2189264 


Co- tan. 


Index 10. 
8002875 


7873891 
7865949 


2197097 


2204917| 


2212724 
2220518 
2228298 
223006; 
Co-tan. 


Tang. 


1564345 
1567218 
1570091 
1572963 
1575836 


1578708 


1581581 
1584453 


311587325 


1590197 


838018930599 


1595940 
1598812 


1601683 
1603555 


1607420 
1610297 
1613167 
1616038 
1618909 
1621779 
1624650 
1627520 
1630390 


7771702 
7703935 


9874138 
9873077 
9873216]; 
9872754 
9872291150 
9871827 
9871362 
9870897 
9870431 
9869994/4; 
19869490 
9869027 
9868557 
9868086 
9867015140 
9867143 
986667003 
9866196 
9865721 
986524935 
9864770 
9864293 
9863815 
9863336 
986285630 


4 Nat. $1. 
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7. angents, and Natural Sines. 


9 Degrees. 


M] Sine. 


3102183635 
322191164 
332198680 
3442206182 
3512213671 
3612221147 
372228609 
3802236059 
3912243495 
402250918 
4102258328 
422265725 
4312273110 
44|2280481 
4512287839 
462295185 
4712302518 
4812309838 
4912317145 
$0]2324440 
6112331722 
522338992 
5312340249 
5412353494 
5512360726 
562307946 
5712375153 
5312382349 
5912389532 
502395702 
Co-ne. 


n 


Index 9. 
302176092 


Co-ſine. 
Index 9. 


9939815 
9939503 
9939391 
9939178 
9933965 


——ůků— — ä — 


9938752 
9938538 
9938324 
9938109 
9937894 
9937079 
9937403 
9937 247 
9937030 
9930813 


994002 


Tang. 


Indx 9 


2236065 
2243819 
2251561 
2259289 
2267004 
2274706 


2282395 
229007 1 
2297735 
2305380 
2313024 
2320650 
2328262 
2335803 


2343451 
2351026 


9936590 
9930378 
9936160 
9935942 
9935723 
9935504 
9935285 
9935065 
9934844 
9934024. 


9934403 
9934181 
9933959 
9933737 


Sine. 


2358589 
2366139 
2373678 
2381203 
2388717 
2390218 
2403708 
2411185 
2418650 
2426103 


2433543 
2440972 
2448389 
2455794 
24603188 


25, 


} 


[Co-tan. 


Co- tan . 


Index 10. 
7793935 
7756181 
7748439 
7740711 
7732996 
7725294 
77 17605 
7709929 
7702265 
7094614 
7686976 
7679350 
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3708079 
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2551045 
—_ 
2557270 
2560082 
2562894 
2565705 
2568517 
2571328 
25374139 
2576950 
2579760 
2582570 
2585381 
2588190 


Nat. Co. 


| 
3 
Co- ſine. 


—.— 
96807 

9680018 
9679288 
9678557 
9627825 
9677092 
9676358 
9675623 
9674888 
9674152 
9673415 
9672677 
9671938 
9671199 


9669718 
96689761: 
9008233 
9007490 
9666746 
9666001 
9665255 
9664508 
9663760 
9663012 
9552263 
96615 13 
9660762 
9660010 


92582880 


Nat. Si. 


i 


| 75 Degrees. 


OY 
* 


+Þ 


—_ 
2 ' 


2 
r 1 dh. 3 7” 


9670459115 


lo = t v2.4. lee 


— 


A Table of Artificial Sines, 


15 Degrees. 


= 


[ow + wn Tb | 


O © ©w 


_—— * 


Sine. 


Index g. 


4129962 
4134074 
4139381 
4144082 
4148778 


4158152 
4162832 
4167506 
4172174 
4176837 
4181495 
4186148 
4190795 
4195430] 
4200073 


4204704 


4209330 
4213950 
4218566 
4223176 
4227720 
4232380 
4236974 
4241563 
4246147 
4250726 
1255299 
232705 
4204430 


4258988 
Co- fine. | 


Co- ſine. 


4153468 


9343971 
9843626 
9843281 
9842935 
9842589 
9842242 
9841895 
9841548 
9841200 
9840852 


9840503 
9840154 
9839805 
9839455 


39105 
Sine. 


Tang. 


Index 9. 
4280525 
4285575 
4290021 
4295661 
4300697 
4303727 
4310753 
4315773 
4320789 
4325799 
4339504 
4335805 
4340800 
4345791 
4350776 
+359757 
4300733 
4305704 
4370670 
4375631 
4380587 
4385538 
4390485 
4395426 
4400363 
4405295 
4410222 
4415145 
4420062 
4424975 
4429883 


* 


Co- tan. 


Index 10 
5719475 
$714425 
5709379 
5704339 
5999303 
5694273 
5689247 
5684227 
5679211 
5674201 
5669196 
5664195 
5659200 
5654209 
5649224 
8644243 


5639267 


5634296 
5629330 
5624369 


$619413 


5614462 
5609515 
5604574 
5599037 
5594705 
5589778 
5584855 
5579938 
5575025 
W 


Co-tan. 


ä Tang. Nat. Co. 


— 54 


Natural 
Sine. 


2588190 
2591000 


2593810096 


2596619 


2599428 
2602237 
2605045 
2607853 
1 
2613469 
2616277 


2619085 
2621892 
2624699 
2627506 
2630312 
2633118 
2635924 
2638730 
2641536 
2644342] 
2047147 
2649952 
2652757 
2055561 
2658365 
2881169 
2663973 
2666777 
2669581 
2672384 


q 


Natural 
Co- fine, 
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4486227 
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5358715 
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9812850 
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9493341 
9492426140 
9491511 
9490595 
9489678 
9488760 
9487841135 
9480922 
486002 
9485081 
9484159 
9483255 


Nat. Co.] Nat. vi. 
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Tangents, and Natural Sines. 
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18 Degrees. 


— 


1 
= |: 


— 
— 


4] 
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6 


Sine. 


2 Ind:x 9 
5014764 9769505 


5018538 
5022308 
5026075 
5029838 
5033598 
$037353 
5041105 
5044853 
5048598 
5052339 
5056077 
5059811 
5003542 
5067269 
5070992 
$074712 
5078428 
5082141 
5085850 
989555 
593258 
9096956 
5100651 
5104343 
5108031 
5111716 
3115397 
3119074 
3122749 
5126419 


Co-nne. 


Co-ſine. 


Index g. 


9709143 


9768720 


9768290 
9767872 
9707447 
9707022 
9765597 
9766171 
9705745 
9765318 
9764891 
9764404 
9764030 
9763608 
97603179 
9762750 
9762321 
9761891 
9761461 
9761030 


9760599 
9760167 
9759730 
9759303 
9758870 
9758437 
9758924 
9757570 


9757135 
9756701 


Sine, 


Tang. 


{n:iex 9 

5245199 
5249395 
5253589 
5257779 
5201906 
5266150 


37035 
52745085 
5278082 
5282853 
5287021 
5291180 
5295347 
32992 
5303661 
5307813 
5311901 
5316107 
5320250 
5324389 
53285 26 
5332959 
5330789 
5342916 
3 345 940 


5353278 
5357393 
5301505 
5365613 
5309719 


Co- tan. 


9349161 


Co- tan . 


Index id. 
4754801 
47 59005 
740411 
4742221 
4735034 
4733850 
4729009 
4725492 
4721318 
4717147 
4712979 
4708814 
4704653 
4700495 
4696339 
4692187 
4638039 
4683893 
4679750 
4675611 
4671474 
4607341 
4663211 
465908 
4554960 
4650829 


Nataral 
Sine. 


317304” 
3175805 
3178563 
3181321 


3.84079 
3186830 


Natural 
Co: ſine. 


2452220 


9452313 
9451389 
9450404 
9479538 
9478611 


3189593 
3192350 
3195100 
3197863 
3200619 


3293374 
3200130 
3208885 
3211640 
3214395 
3217149 
3219993 
3222657 
3225410 
3228164 


3230917 
3233970 
3236422 
3239174 
3241920 


4646722 
4642607 
4638495 
4634387 


4630281 


. Taag. | Nat.Co. 


3244078 
3247429 
3250180 
32392. 
325 5682 


9477084 
9470756 
9175827 
9474897 
9473906 
9473035 
9472103 


9461795 
9460853 
9459910 
9458967 
9458023 
9457078 
9456132 


9455185 


Nat. Si. 
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A Table of Artificial Sines, 


7 * ee * 


19 Degrees. 


S 


8% ww oln+weyrnlo 


Sine. 


Index . 
5126419 
5130086 
$133750 
$137410 
5141067 
$144721 


$148371 

5152017 

5155660 
$159300 
5162936 
5166569 
5170198 
5173824 
5177447 
5181066 
5184682 
5188295 

5191904 
5195510 
5199112 
5202711 

5206307 
5209899 
5213488; 
5217074 
5220656 
5224235 

5227811 
5231383 


Co- ſine. 


Index q. 
9756701 


9750265 
9755830 
9755394 
9754957 
9754521 


9754083 
975 3646 
9753208 
9752709 
2732330 
9751891 
9751451 
9751011 
9750570 
9750129 
9749688 
9749240 
9748804 
9748361 
9747918 


9747475 
9747031 
9746587 
9746142 
9745697 
9745252 
9744806 
9744359 
9743913 
9743466 


230832! 


Co-tine. 


CD 
dine. 


Co- tan. 


Tang. 


Index 9. 
5369719 
5373821 


5377920 
5382017 


5386110 
5390200 


5394287 
5398371 
5402453 


5406531 
5410606 


5414678 
5418747 
5422813 
5426877 
5430937 


5434994 
5439048 
5443100 
5447148 
$451193 
5455236 
5459276 
5463312 
5467346 
4713227 
5477405 
5479430 
5483452 
5487471 


$491457 


Co-tan. 


Index 10. 
4630281 


4026179 
4622080 
4617983 
4613890 
4609800 
4605713 
4601629 
4597547 
4593409 
4559394 
4585322 
4581253 
4577187 
4573123 
4569003 
4565006 
4500952 
4556900 
4552852 
4548807 
4544704 
4549724 
45 36688 


4532054 
4528623 


4524595 
4520570 
4515548 
4512529 
4508513 


Tang. 


Natural 


Sine. 


3255682 


3258432 
3201182 
3203931 
3266681 
3269439 
3272179 
3274928 
3277076 
3280424 
3283172 
3285919 
3288660 
3291413 
3294160 
3296906 


3299052 
3302398 
3395144 
3307889 
3310634 
3313379 


3316123 
3318867 


3321611 
3324355 
3327098 
3329841 
3332584 
3335327 
3338069 


Natural 
Co-fine, 


9455185 
9454238 
9453290 
9452341 
9451391 
9450440 
9449489 
9448537 
9447584 
9446630 
9445075 
9444720 
9443704 
9442807 
9441849 
9440890 
9439931 
9438971 
9438010 
9437048 
9430085 
9435121 
9434157 
9433192 
9432226 


9431260135 


9433293 
9429325 
9428356 
9427386 
9420415 


Nat.Co. 


Nat. Si. 
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Tangents, and Natural Sines. 


19 Degrees. 


Sine. 


Index 9. 
3015234953 


5258518 
5242081 
5245640 
5249190 
$252749 
5256298 


5263387 
5266927 
5270403 
$273997 
5277526 
5281053 
5284577 


5288097 
5291614 
5295128 
5298638 
5302146 
5205650 


5309151 
$312649 
$316143 
5319635 
5323123 
5326608 
5330090 
5333569 
5337044 


15340517 


Co-fine. 


5259844 


| 


Index q. 


9743018 
9742570 
9742122 
9741673 
9741224 
9740774 
9740324 
9739873 
9739422 
9738971 
97385 19 
9738067 
9737615 
9737162 
9736709 
9730255 
9735801 
9735349 
9734891 
9734435 


9733980 
9733523 
97 33007 
9732610 
9732152 
9731694 
9731230 
97 30777 
9730318 
9729858 


Fine 


9743466 


Ce-fine. [| Tang. 


Index q. 

5491487 
$495500 
$4995111}4 
5583519 
5597523 
5511525 
5515524 
5519521 
5523514 
5527505 


2331492 


5535477 
5539459 
5543438 


5547415] 


5551388 
5555359 
5559327 
5503292 
5567255 


5571214 


$575171 
5579125 
5583077 
5587025 


| 


Co-tan. 


Index 10. 
— 


4594500 

4500489 
4496481 
4492477 
4488475 
4484476 
4480479 
4476486 
4472496 
4+ +408508 


$59997 114429229 


5594914 
5598854 
5602792 
5606727 


56106591438 


Co-tan. 


3340810 
3343552 
33462939 
3349034 
3351775 
3354516 
3357256 
3359996 
3362735 
3305475 
3308214 
3370953 
3373691 
3376429 
3379167 
3381905 
3384642 
3387379 
3390116 


53392853 


3395589 


3398325 


3401060 
3403795 
34065 30 
3409265 
3412000 
3414734 
3417468 
3420202 
Nat.Co. 


"EM 
Co-fine. 


9426415 
9425443 
9424471 

— 

9422524 
9421550 
9420575 
9419599 
— 

9417644 
9416665 
9415685 
9414705 
9413724 
9412742 
9411760 


19410777 


9409793 
9408808 


9407822 
946835 
9405848 
9404860 
9403871 
9402881 
9401890 
9400899 
9399907 
9398914 
9397920 
9395926 


Nat. 81. 
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$6. A Table of Artificial Sines, 


20 Degrees. 


Index g. | Index g. Index g. | Index 10. 
5340517729888 [5510684389341 


M| Sine. [Co- ſine. | Tang. |Co-tan. [ant Natural 


534398619729398]5614588[4385412 
5347452[9728938|5618515[4381485 
5350915197284771502243914377561 
535437519728016]5026360[4373640 
5$357832[9727554| 5039278143697 22 
5361286[9727092[ 5034194 [4395806 
5364737 97266295638 1074361893 
5368 184 97261665642018 84357982 
5371628972570 5645925435407 
5375070[9725239] 5249831[4350169 
111537850819724775]505373314346207 
12[5381943]9724310[5557033[4342367 
135385375/9723845 56615 3004338470 
14|5388804[9723380} 5665 4244334576 
1515392239[9722914||5669316[4330084 
16]5395653[9722448]5673205[4320795 
1715399973[9721981]|5677091[432290g 
1854024899721 140568097 54319025 
19 5405903971047 5684856431514 
[20|5429314]9720579] 568873514311265 
2115412721[9720110||569261114307389 
2254161269719642 5696484|4303516 
23154195271971917215700355[4299045 
24 |[542292619718703]|5704223[4295777 
25|542632119718233]|5708088[4291912 
26|5429713[9717702|[571195114288049 
2715433103[9717291]|5715811]4284189 
28543648997 168 20057 196694280331 
295439873097 16348 5723524427646 
2084882825 
Co- une. | Sine. | 


[ur Þ ws * 0 


O cw 


Sine. [Co- fine. 


| 
3420202[9396926 


3429359395931 


3425689392935 
3428019393938 
3431133093929 0 
343386; 9391942 


3435597939094 


3439329193399; 3 
3442060938942 
3444799387940 
3448229385222 
3450252938593 
3452982938493 0 
345 57120938392; 


3458442938291946 

9381913]45 
346390093 8090644 
3466299379898 43 
3469357 937888942 
3472085377879 4ʃ 
3474813[9376869140 
347754019375858139 
348020719374846]38 
34829941937 3833137 
348572109372819036 
228052 
349117319370790]| 34 
349339919309774| 33 
3496024 [936875732 
349934919307740[31 
3592974[9366722]30 


3461171 


3438447 


Nat. Co. | Nat. Si. 
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Tangente, and Natural Fi nes. 


20 Degrees. 
| | 
M] Sine. Co-:ſine. Co- tan. Natural Natural 
f | Sine. [Co: ſine. 

Index 9. Index 9 Index 10. | 
30[5443253]9715876 4272023]3502074 9366722 30 
510544663097 15405 4208773350479 936570 29 
32054500 97 14931 4264926 3507523 936.683 28 
331545337019714457 4261081035 102479363662 27 
34545674597 13984 4257239 ]351 29709362640 26 
389119213509 4253399f3515093[9361618[25 
3615403472[9713035 4249562 [3518416 9360595124 
3754668 32 97 12560 4245728[352113919359571[23 
38]5470139[971208, 42418901[3523862[9358546|[22 
3915473542197 11608 4238066]]3526584[935752121 
[40[5476893]9711132 42342391352930619356495|20 
4158024097 1005 5 42304151353202719355408[19 
12548 35859710178 4226593 0353474809354440 18 
635486927 19709701 422277403537469 935341107 
445490266 9709223 121895703540190 935238216 
60893502 2708744 42151421354291019351352|15 
4615496935 78209 4211331]3545630[9350321|[14 
471550026519707786 42075211 354835019349289|13 
4815503592[9707 306 4203714]/355 1070934825612 
49055069 1697068 26 41999103553789 934722311 
[59]5510237|[9706346 49010835 56508 9346189110 
51155135 5619705865 419230903 5592269345154 9 
52055 168719705383 418851203561 944/9344118 8 
5315520184 [9704902 4184718 356406219343082\ 7 
$415523494[9704419 4180926[|3567380[9342045| 6 
382680109 703937 4177 36113570097[9341007| 5 
$615530105[9703454 417334911357 281419339968] 4 
3715533406|97029701\[5830435 [41695651|357553119338928| 3 
5$15536704|[9702486 [5834217|4165783113578248|9337887| 2 
595539999 % 15837997 [4162003113 580964 [9336846] 1 
bo15543292[9701517[5841774|415822613583079\933;804| © 

o-ſine.] Sine. #Co-tan. | Tang. Nat. Co.] Nat. Si. N 
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A Table of Artificial Sines, 


21 Deprees. 


— 


| 


Sine. 


Index 9. 


$543292 


5540581 
5549868 
5553152 
5556433 


852711 


5562987 
5566259 
5569529 
5572796 
5576060 


$579321 
$582579 
5585835 
55 89088 


1515592338 


$595585 
5598829 
5602071 
5605310 
5608546 
5611779 
5615010 
5618237 
5621462 


5624685 


5627904. 
5631121 
5634335 
56375465 


9640254 


Co- ſine. 


— - 


Index . 
9701517 
9701032 
9700547 
9700061 
9699574 
9699087 
9598600 
9698112 
9697624 
9697136 
9696647 
9696158 
9695668 
9695177 
9694687 
9694196 
9693704 
9693212 
9692720 
9692227 
96917 34 
9691240 
9690746 
9690252 
9689757 
9689262 


9688270 
9687773 
9687276 


Sine. 


— — 


9688766 


9686779 


Co-ſine. Tang. 


Index g. 
5841774 
5845549 


59205 39 
5924263 
5927985 
5931705 
$935423 
5939138 
5942851 
5946561 
5950269 


$953975 


Co- tan. 


Co- tan. 


4154451 
4150679 
4146909 
4143141 


4135014 
4131853 
4128096 
4124340 
4120587 
4116837 
4113088 
4109343 
1105 599 
4101858 
4098119 
4094383 
4090649 
4086918 
4083188 
4979461 
4075737 


406829; 
4964577 
4060862 
4057149 
4053439 


4049731 
4046025 


Tang. 


Index 10. 


41582261 3583679 


4139376135972: 4 


Natural 


Sine. 


3586395 
3589110 
3591825 
3594540 


3599968 
3602682 


3605 395 
3608108 
3610821 


3613533 
3616246 


3618958 
3621669 
3624380 
3627091 
3629802 
3632512 
3635222 
3637932 
3640641 


40720151} 36460 


3643350 


5 
3648768 
3651476 
3654184 
3656892 
3659599 
3662306 
3665013 


919311619 


Natural 
Co- ſine. 


q 


9335804 


9334701 

9333717 
9332673 
9331628 
9330582]55 
9329535 
9328487 
9327439 
9326390 
9325340 


—ů ů] . — 


9324289 
9323238 
9322186 
932113300 
222ονο 
9319024 
9317968 
9316912 
9315855 
931479714 
9313738 
9312679 


9310558 
9309490135 
9308433 
9307370 
9306306 
9305241 
9304175130 
Nat. Si. 


Nat.Co. | 


68 Degrees. 


Tangents, and Natural Sines. 


21 Degrees. 


irrer 
22 88288 — Goa 


28 WS > ws we 


\ 


45|$088555 


5015794355 [96 


5720087 


5715720362 


boſ 5735754 


Sine. 


— 

5640754 
5643960 
5647163 
5650303 
5653561 
5656756 
5059948 
5653137 
5666324 
5669508 
5672689 
5675868 
5679044 
5682217 
5685387 


5691721 
5694883 
5698043 
5701200 


5707506 
5710656 
5713802 
5716946 


5723220 


5729495 
5732626 


Co-fine, I 81 


Tang. Co: tan. 


Index g. Iadex 10. 


915953975 [4046025 


5957679442321 
590138040386 20 


9650794034921 


59087761[4031224 
59724701]4027530 
5976162[4023838 
5979852[4020148 
5983540[4016460 
$98722514012775 
5$99g09g08[400909 2 
599458814005412 
5998267[4001733 
6001943] 3998057 
60056 1713994383 
60092891 3990711 
6012958]3987042 
6016625[3983375 
6020290139797 10 
5023953039764 


602761313972387. 


603127113968 729 
6034927965073 
603958 13961419 
60 4223303957767 
6045882395418 
60495 29395047 
6053174/3946826 
6056817 3943183 
6060457 3939543 
6054095393524 


1 Co- can. | Tang. 


2288098015 


3721780 
3724480 
3727179 
3729878 
3732577 
3735275 
3737973 
3740671 


3743309 
3746066 


Nat. Co.] Nat. $1. 


= Co-fine. | 


19293475|20 


"OM 


93041751 30| 
9303109129 


930204228 
930097427 
9299905 | 26 
929883525 
929770524 
929669423 


9295622122 


9294549021 


9292401119 
9291326 

9290250117 
9289173116 


9287017114 
9285938113 
9284858112 


928377711 


9282696] 10 
9281014 
9280531 
9279447 
9278302 
9277277 
9276191 
9275104 
9274016 
9272928 
9271839 


lo — W ona o 
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A Table of Artificial Sines, 


go 
22 Degrees. 
IP 1 7 
MI Sine. |Co-ſine. ] Tang. | Co-tan. | Natural | 
EE | |Co-ſine, | 
Index 9. | Index Iudeæ g. Index 10. 
_o[5735754 [9671659] $064096| 3935994 927183960 
[57358801967 1148 60677 3203932268 9270749159 
25742003 9670637 60% 13663928634 926965858 
3574512370125 074997 3925003. 19260856615 
4[5748240 [9669614] 6078627|3921373]|, 9267473156 
| 5157513c6]19669101f 6082254|3917740 9266380155 
65754468 [960685 58608 58803914120 9265 286154 
7157 5757819605075} 00895031 39109497 9264191153 
815760685 19657 562 6093123390687 6320926309657 
91576379019667048] 609074213993258 92620000561 
DF 9260903 [59 
11]5769991 [9666018Þ} 610397 3[3896027 9259805 4% 
125773088 9665503 610758603892414 9258706 40 
1315776183 96649866111196 3888804 9257606147 
1415779275966 44711 011480413885 196 92565906 40 
1513782354 [9663954 842 93881821 9255405 [45 
16[578545019903437 ff012201313877957 78925430304 
1715728535 96629 206125615 3874385 5925 3200043 
18]5791616[g96624026129214}3870786 925209742 
19 5794695 9661884/6132812 03867188 925099314! 
2015797772[9651 360; 191 36407[3803591 9249888149 
2115890845 600840 [ 140000} 3800000 9248782139 
2205803947 [9060326[6143591[3856409 9247675139 
2315805986 |[965g8c6[[6147 i80[3852820 9246568137 
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6236227 
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5951373 
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5969030 
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5974897 
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5980754 
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5986602 
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9629187 
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9637036 
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9534330 
9633795 
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0285540 
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0292553 
6296057 
6299558 
6303058 
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6310052 
6313545 
6317037 
6320527 
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6337948 
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636:722 
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6372645 
6376106 
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6009901 
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6018600 
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9616800 
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6448324 
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6468810 
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6485831 
To- tan. 


Co- tan. 


Index 10. 
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3592844 
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3585964 
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3568797 
3505370 
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3555097 
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3544840 
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3992825 
3995492 
3993158 
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6101635 
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6107293 
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9604484 6502809] 34971911 49380549[9129529 55 
9603919}}6506199] 3493801 [4983305 [912834254 
9603354 [6509587 3499413[[4285960[9127154153 
9602788 [651297403487 126 [4088615 912595552 
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Index . 
6177270 
6180041 
6182809 
6185576 
6188341 
6191103 
6193864 
6196622 
5199378 
6202132 
6204884 
6207634 
6210382 
6213127 
6215871 
6218612 
6221351 
6224088 
6226827 
6229557 
6252287 


6235016 
0237743 
240468 
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95745221|6676823 
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4146932 
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4160163 
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1165453 
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3372907 
3369580 
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4176028 
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9080214 
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648512 

6487665 
0490203 
0492740 


0495274 
Co- ine. 


6457058 


Co. due. Tang. 


Index 9. || Index 9. 
9536602116881818 
9535985 |[]0885023 
9535369 6888227 


9534751116891430 
9534134116394631 


9533515110897831 
9532879 [0901030 
95322780][6904226 
95316580[6907422 
9531038 ][69 10616 
95 32418116913809 


9529797 
9529t75 
9528553 
9527931 


9527308 


95 26685 


0917000 
6920189 
6923378 


6926565 


6929750 
0932934 


95 2606116936117 
9525437110939298 
9524813 [6942478 
9524158116945656 


9523562116948833 
9522930 


6952009 


9522310006955 183 
9521683 [695835 5 


9721055696 


1527 


9520428 [964697 


9519799967865 
95 191760ʃ697 1032 


9518541974198 


95179120[6927363 


Sine. 


Co-tan. 


Co-tan, 


Index 10 
3118182 


3114977 
3111773 
3108570 
3105369 
3102169 
3098970 
3095774 
3092578 
3089384 
3086191 
308 3000 
3079811 
3076622 
3073435 
3070250 
3067066 
3063883 
3060702 
3057522 
3954344 
3051167 
3947991 
3044817 
3041645 


Db 


Sine. 


ͤ— — 


— 


4353712 
4386326 
4388940 
1391553 
4394166 
4390779 
1399392 
4402004 
4404616 
4407227 
1499838 
4412448 
4415058 
4417668 
4420278 
4422887 
4425496 


4430712 
4433320 


[445071 


44385 i4 
4441140 
4443740 


4446352 


303847 3114448957 


3035 3034451562 


303213554167 
3028908446771 
3025802449375 
3022637 [4461978 


Lang 4 


— 


443592718 


Nat.Co. 


Natural 


Co- ſine. 


5987949 
8986665 
8985 389 
8984112 
8982834 
898155555 
8980276 
8978996 
8977715 
8976433 
221155 
897 3808]. 
897 258400 
8971299 
8970013 
8968727 


8960994 
8959703 
8958411 
8957118. 
8955824135 
8954529 
8953234 
8951938 
8950641 
894924313 
Nat. di. 


63 Degrees. 
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Tangente, and Natural Sines. 


26 Degrees. 


| N Sine, i 
Inder 9. 
6498274 


5706497807 
3216500338 
1316502868 


1416505395 


35|6597920 


3610510444 
37165 12966 
38065 15486 
39065 18004 
4065 20521 


4116523035 
46525 548 
(316528059 
14 6530568 
4516533075 
4619535581 
411653808 4 
4816549586 
49 6543086 
5016545584 


511654808 1 


516550575 
$316553068 
5406555859 
55 6558048 


56065605 36 


$716563021 
3816565505 
5916567987 
bo 6570468 


Co- h ne. 


Co- ſine. 


Index 9. | 
9517912 


9517282 
9516651 
9516020 
9515389 
9514757 
9514124 
9513492 
9512858 
9512224 
9511590 
9510956 
9510320 
9509685 
9509049 


9808412 


Tang. 


Index 9. 


69805 26 
6983687 
6986847 
6990006 
6993164 


6996320 


6999474 | 


7002628 
7005780 
7008930 
7012080 
7015227 
7018374 


9507775 


9502022 


9301380 
9500738 
9500095 
9499452 


9498809 
Sine. 


Co-tan. 


6977303 


Co- tan. 


3022637 


3019474 
3016313 
3013153, 
3909994 
3006836 
3003680 
30005 26 
2997372 
2994220 
2990720 
2987920 
2984773 
2981626 


12978431 


297533” 
2972195 
296905 4 
2965914 
2962775 
2959638 
2950503 
2953368 
2950233 
2947105 
2943973 
2940844 
2937716 
2934599 


2931465 


| 


Index 10. 


Natural 
Sine. 


4461978 
4494581 
4467184 
4469786 
4472388 
' 4474990 
| 4477591 
4480192 
4482792 
4485392 
| 4487992 
4499391 
4493190 
4495789 
4498387 
4500985 
4503582 
4506179 
4508776 
4511372 
| 4513968 
45 16563 
4519158 
4521753 
4524347 
4520941 
4529535 
4532128 
4534721 
4537313 


2928341 


4539905 
Nat. Co. 


8941542 

8940239 
8938936 
8937632 

8936327 
8935021 

8933714 
8932406 
8931098 
8929789 
8928479 
8927169 
8925858 
8924546 
8923233 

8921920 
8920606 
8919291 

8917975 

8910559 
3915342 
8914024 
8912705 
8911385 
8910065 


Nat. Si. 
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A Table of Artificial Sines, 


27 Degrees. 


6639199 


Sine, 


Index q. 
6570468 


6572946 
6575423 
6577898 
6580371 
6582842 


— — 
* 


Index q. 
9428809 
3493165 
949752! 
9496876 
9490230 
9495585 


6585312 
6587780 
6560246 
6592710 
6595173 
0597034 
6600093 
6602550 
6605005 
6607459 
6609911 
6612361 
6614810 
6617257 
6619701 
6622145 
6624586 
6627026 
6629464 
6631900 
6634335 
6636768 


6641628 
6644056 


94949 8 
9494292 
9493645 
9492997 
9492349 


9491700 
9491051 
9490402 
9489752 
9489101 


9488450 
9487799 
2187147 
9486495 
9435842 
9435189 
9454535 
9483881 
9483227 
5m — 
9481971 
9481260 
9480604 


9479947 
9479289 


Co-une..] Sine. 


Co-fine. |] Tang. 


Index 9. 
7071659 
7074781 
107 7902 
7081022 
7084141 
7087258 


7090374 
7093480 
7096601 
7099713 
7102824 
7105933 
7109041 
7112148 
71152354 
7118358 
7121471 
7124562 
7127662 
7130761 
7133859 
7136956 
7140051 
7143145 
7146237 
2142322 
7152419 
7155508 
7158595 
7161682 
7164767 


Co, tan. 


Inde 1 0. 


2925341] 


2925219 
2922098 


29189780. 
2915859} 


2912742 
2909620 
29065 12 
2903399 
2900287 
2897186 
2894067 
2899959 
2887852 
2884746 
2881642 


2878539 
2875438 
2872338 
2869239 
2866141 
2863044 
2859949 
2856855 
2853703 
2850671 
2847581 
2844492 
2841405 
2838318 
2835233 


Co- tan. 


Tang. 


555449 
4558038 
4760627 
4563216 
4505804 
4598392 
4379979 
4573566 
4570153 
4573739 
4531325 
4333910 
4536495 
4589080 
4591664 
4594248 
4596832 
45994'5 
4601998 
4604580 
4607 162 
4609744 


: 4012325 


4614906 
4617486 
Nat. Co. 


Natural 
Co- ſine. 


8902 128 
8900802 
8899476 
8898149 
8896321 


8895493 
8894104 
8892834 
8891503 


8890171 


8888839 
8887507 
8886172 
8884837 
8883502 


8882166 
8880829 
$879492 
8878154 
8876815 


8875475 
$874134 
8872793 
8871451 
8870108 


22 
Nat. Si 
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Tangents, and Natural Sines. 


27 Degrees. 


Ml Sine. 


[:dex 9. 

106644056 
3106646482 
3206548906 
330665 1329 
3415653749 
35 6656168 
3616658586 
3716561001 
3806663415 
3916665828 
40166682 38 
4116670647 
4219673054 
4310675459 
141677863 
47 6680265 
466682665 9468707 
4716685064 
4816687461 
bo8985 6 
906892250 
5166945429465 370 


EEE: 
Index 9. 

9479289 
9475031 
91477973 
9477314 
9470055 
9475995 
[9475335 
947 4974 
9474013 
9473352 
9472089 
9472027 
947 1364 
9470700 
9470036 
9499372 


9468042 
9467376 
94667 10 
9406043 


- yah a. Had 


Cone. Tang. | 


Index 9. | 


7104757 
7167851 
7170933 
7174014 
7177094 
280.23 


7183251 


7180327 
7189402 


7192476 


71195549 
7198620 
7201690 
7204759 
7207827 
7210893 
7213958 
7217022 
7220085 


7223147 


7226207 


7229200 


Co-tan, 


Natural 
Sine 


Co-fne. | 


8868754 


613852583 


9313847166 
8845810 


A 


Gy 
—ꝓ—— 2 — — 4 


3 


N 
8870103 


8867420 
8806075 
8804729, 
8863383 
8802036 
8860688 
8859339 
5857289 
8856639 
8855288 
88539385 


885 1230 
8849876 
8848521 


8844453 
8843095 
8541730 


— E 2 
1 * 


— 


18 © - a> reren 


— 


5840377 
8839017 
3837656 
4681859 88 26294 
5834932 
8833569 
8532205 
138308; 1 
8829476 
Nat. 81. 


9464708 
9454040 
9403371 
9402702 
9402032 
9461362 
9450692 7250646 
9460021 7253095 
2459349172527 44 


Sine. Co- tan. 


5219697032 
5310639420 
54 0701807 
J5 6704192 
3006706576 
5716708958 
58 6711338 
5910713716 
bo 6716093 
 ICo-tine. | 


7232324 
7235381 
7238436 
7241490 
724454312755457 
72475952 
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A Table of Artificial Sines, 


28 Degrees. 
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6739219 
67 32684 
67350947 
6737409 
6739709 
6742128 
6744485 
6746840 
6749194 
6751546 
6753896 
6756245 
6758592 
6760937 
6763281 
6765623 
6767963 
6770302 
6772640 
9774975 
6777309 
6779642 
6781972 
6784 301 
6786629 
Co-fine. | 


Co-fine. 


Index g. 


9459349 


9458677 
943 800g 


9457332 | 
39| 


94566 
9455985 


9455310 


9454636 
9453960 
9453285 
9452609 
9451932 
9451255 


9450577 


9449899 
9440220 


9448541 || 


9447862 


9447182 | 
9446501 | 
9445821 

9445139 


9444457 
9443775 


9443092 | 
9442409 | 


9441725 
9441042 
9440356 
9439671 
94898; 
Sine. 


Tang. 


Index 9. | 
7256744 
7259791 
7262836 
7265881 
7268925 
7271967 
7275008 
| 7278048 
[7281087 
| 7284124 
| 7287161 
| 7290196 
7293230 
7296263 
17299295 


2302325 


7320484 
7326527 


"WHY 


Index 10. 


2740209 


2743256] 


2737163 
2734119 
2731075 
2728033 


2724992 
2721952 
2718913 
2715876 
2712839 
2709804 
2706770 


4733197 [8808907|4; 


Natural |Natural 


4594716188 29476 
469728418828110 
4699852 8826743 
470 241908825375 
4704986882400 
4797553 8822638 

4710119|8821268|c54 
4712685|8819898 
4715250|8818527 
4717815)8817155 
4720380|8815782 
4722944|8814409 


47255081[8813035 
472807 118811660 


473063488 10284 


4735759887530 


7342644026 


994763917 8792332 


4738321 
4740882 
47434438803 394 
424048802014 
4748564880063; 
4751124|8799251 
475 3683|8797869 
47562421|8796486 
475280118795102135 
4761359087937 


4766499 οοο⁰e 
4769031087895 59 


Co: tan. 
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Tangents, and Natural Sines. 
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Sine. Co-ſine. Natural | Natural 
Sine, |Co-fine. 
Index g. Index . N 
6786629943898 5 4771588878817 30 
6788955 9438299 4774144(8765783 29 
6791279943702 477970018785 39428 
793602 9436925 4779255[U784004ſ/27 
7959239436238 4781810[8782613]26 
2282432438549 4784364 [878122225 
6800560[9434861 4786918|8779830{24 
6802877943472 478947213778437|23 
6805 1919433482 4792026|8777043|22 
6807 5049432792 4794579 877564921 
[6809816 9432102 479713115774254|20 
6812126|9431411 511479968313772858 
6314434|9430720 480223518771461118 
6816749430028 4804786]8770064|17] 
6819046|9429335 4807337|87686661|16 
5821349|9428643 4809888|876726715 
682365 19427949 4812438]3765868|14 
6259529427255 18149880 8764468 13 
68 2825009426561 4875378763067 12 
68308489425 866 4820086[8761665| 11 
6832843 9425171. 482 2634876026210 
6835137 9424476 4825 18208758859 9 
5837430423779 4827730875745 8 
683972009423083 4830277875605 7 
6842010 9422385 4832824 8754649 6 
0844297 2421588 4837328283239 5 
6846583 9420990 48379160[875 183204 
6848868 9420291 4840462 87504240 3 
5851151]9419592 484300 874901 2 
0853432|9418893 4845552 [8747607] 1 
boſ6855713 9418193 4348096|8746197| © 
_1Co-fine. | Sine Nat. Co. Nat. Si. N 
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A Table of Artificial Sines, 


29 Degrees. 


* 


= 


oo cow on awrwnlo | 


W » a. Met. 


11 


Sine. 
| 
Index . 
6855712 
6857991 
6860267 
6862542 
6864816 
6867088 
6869359 
6871628 
6873895 
6876161 
6878425 
6880688 
6882919 
6885 209 
6887407 
6889723 
6891978 
6894232 
6896485 
68987 34 
6900983 
6903231 
6905 476 
6907721 
6909964 
6912205 
6914445 
6916683 
6918919 
6921155 


6923388 


Co-ſine. ] Tang. 


Index g. 
9418193 


9417492 
9416791 
94 16090 
9415388 
9414085 
9413982 
9413279 
9412575 


9411871 
9411166 


9410461 
9409755 
9409048 
9408342 
9497034 
9400927 
9406219 
9405510 
9404801 
9404091 
9403381 
9402070 
9401959 
9401248 
9400535 
9399823 
9399110 
9398396 
9397082 
9396968 


Cobune. 


| Sine, 


Index 9. 
7437520 
7449499 
7443470 
7440453 
7449428 
7452403 
7455370 
7455349 
7401320 
7404290 
7407259 
7470227 
7473194 
74761060 


7479125 
7482089 


7455052 
7488013 
7499974 
7493934 
7490892 


7499850 
7502806 
7505762 
7508716 
7511669 
7514022 
7517573 
7520523 
7523472 
7520420 


Co- tan. 


Index 10. 
2562480 


2559501 
2556524 
2553547 
2550572 
2547597 
2544024 
2541651 
2538680 
2535710 
2532741 
2529773 
2526806 
2523840 
2520875 


2517911 


2514948 
2511987 
2509026 
2506066 
2503108 
2500150 
2497194 
2494238 
2491284 
2488331 
2485378 
2482427 
2479477 
2476528 


Co- tan. 


2 


Lang. 


Natural 
Sine. 


4848906 
4850049 
4353184 
4855726 
485 8270 
4860812 


4863354 
4805895 
4868436 
4870976 
4873517 
4870057 
4878597 
4881136 
4883674 
4886212 
4888750 
4891287 
4893824 
4896361 
4808897 


4901433 
4903968 
4900503 
1909037 
4911571 
4914105 
4916638 
4919171 
4921704 


4924230 


| 


| 


Natural 
Co-fine, 


8746197 


8744786 
8743375 
874196; 
8740550 


37 29136155 


8737722 


87 30307|z 


8734891 
8733475 


8732058150 


8730040 
8729221 
8727801 
8726381 
8724960 
8723538 
8722116 
8720693 
8719209 
871784 
8710419 
8714993 
8713566 
8712139 


8709281 
8707851 
8706420 
8704989 
8703557 


8710713135 


N at. CO. 


Nat. Si. 
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29 Degrees. 


. | Index 5. | 
692338819 390968 
9390253 
9395537 
9394821 
9394105 

9393388 
9392671 
9391953 
9391234 


Co-ſine. | Tang. 


7544088 


— 
Index g. 
7526420 
7529368 
7532314 
1535259 
7538203 
7541146 


7547029 
7549969 


9399515 
9488429389725 
9389270 
9338356 
9387635 
9386914 

9386192 
9385470 
9384747 
9384024 
9383300 
990774519382570 
9381851 
9381127 
9380400 
9379074 
9378947 
9378220 


9377492 
9376764 
9376035 
2897009328 
Co-nne.. 1 Sine. 


{7588090 | 


7552908 
7555846 
7558783 
7561718 
7564653 
7567587 
7570520 
7573452 
7576383 
7579313 
7582242 
2D. 


7591022 
7593947 
7590871 


7599794 
7602710 
7605637 
7608557 
7611476 
7614394 


Co-tan. 


| 
Co-tan, 


2444145 


— 


Natural 
Co- ſine. 


Natural 
Sine. 


Index 10. 
2473550 
2470632 
2467686 


4924236 
4926767 
4929298 
24647410493 1829 
2461797 4934359 

2478854 4936889 8696385 
2455912114939419]8694949 
24529711 4941948|8693512 
2450031[4944477|8692074 
2447091 |4947005|8690635 
4949533|8589190 
495 206008687756 
4954587 8686315 
2435347 14957113]868487 3 
2432413] 495963918683431 
2429480[;496216518681988 
2426548 496469086805 44 
2423617] 4967215|8679100 
2420687 4969748677655 
2417758 49722648676 209 
2414830114974787|8674762 
24119041[4977310]8673314 
2408978 
240605 3 
2403129 
2400206 
2397284 
2394303 
2391443 
2388524 
2385606 


2441217 
2438282 


498235518670417 
4984877 8668957 
4987399|8667517 
49899 2008665060 
499244118664614 
499496118653 161 
4997 48118661708 


Tang. N ar. Co. 
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A Table of Artificial Sines, 


30 Degrees. 
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O 


_- 


7026687 


7035329 


Sine, 


Index g. 
6989700 
6991887 
999407 

99925 

6998441 
7000622 
7002802 
7004981 
7007158 
7009334 
2011508 
7013681 
7015852 
7018022 
7020190 
[022357 


7024523 


7028849 
7031011 


222.2 


7037486 
7039641 
7041795 
7043947 
7046299 
7048248 
7050397 
7052543 
7054689 
Co-une. 


Co ſine. 


Index g. 
9375306 


9374577 
9373847; 
9373116; 
9372385 
9371653 
1 
9370189 
9369456 
9368722 
9302988 
9397254 
9356519 
9305783 
0305047 
9354311 
9303574 
9362836 
9362098 
9361360 
9360621 


9359881 
9359141 
9358401 
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5037663 
5640065 
5642467 
5644869 
5047270 
5649670 
5652070 

654469 


16039487 [150544 


1636779 
1634071 
1631364 
1628657 


Tang. 


5656868 


5659267 
5661665 
5664062 


Nat. Co. 


8254420 
8252778 
8251135 
8249491 
8247847 
98240202 
8244556 
8242909 
8241262 
Nat. dl. 
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— 
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Tangents, and Natural Sines. 
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| 


24 Degrees. 


— 
| Al Sine. 
Index 9. 
3017531280 


3117533118 
3217534954 
1317530799 
3417538024 
3517542457 
3617542288 
3717544119 
3317545949 
3917547777 


4117551431 
4217553256 
4317555080 
4417556902 


4617500344 
4717562364 
4817564182 
4917565999 
507567815 


527571444 
37573256 
547575068 
6517570878 
5617578687 
5717580495 
5817582302 
597584108 
607585913 


ICo-üne. 


902549504 


4517558724 


5117569630 


Index g. 

9159937} 
9189069 
9158205 
9157330 
51867 
99188589 


9154718] 
9153846 
9152974 
9152101 
9151228 


9150354 
9149479 
9148604 
9147729 
22 
9145976 
9145099 
9144221 
9143342 
9142404 
9141534 
9140704 
9139824 
9138943 
9138061 


9137179 
9136290 
9135413 
9134530 
9133045 


Sine. 


Co- ſine. 


Tang. 


| Tndex 9. 


8371343 


837449 
8376755 


8379400 
3382164 


8384867 


8387571 
3390273 
8392975 
8395676 
8398372 
8401077 
8403776 
8406475 
8409174 
3411871 
8414509 
8417265 
8419901 
8422057 


8425351 


8428046 
8430739 
8433432 
8436125 
8438817 
8441508 
8444199 
8440889 
8449579 


8452268 


Co-tan * 


Co-tan. 


1628657 
1625951 
1623245 
1620540 
1617836 


1609727 
607025 


1604324 
1601623 


1598923 
1590224 
1593525 
1590820 


1585431 
1582735 
1580039 
1377343 
1574049] 
1571954 
1569261 
1566568 
1503875 
1561183 
1555492 
1555801 
1853111 
1550421 


Lang. 


Index 10. 


1615133 
1612429 


1588129 


19477 3 


Natural 


Sine. 


5664062 
5666459 
5668850 
5671252 
5673648 
5676043 
5678437 
5680831 
5683223 
5685618 
5688011 


5690403 
5692795 
5695186 
5097577 
5599908 
5702358 
5704747 
5707136 
5709524 
5711912 

5714299 
5716686 


5719073 


5721459 
5723844 
5720229 
5728614 
5730998 
5733381 
5735764 


Nat. Co. 


Natural 
Co- ſine. 


8241262 


8239014 
8237965 
8230316 
8234666 
8233015 
8231364 
8229712 
8228059 
8226405 
8224701 
8223090 
8221440 
8219784 
8218127 
8216469 
8214811 
8213152 
8211492 
8209831 
8208170 
8200508 
8204846 


8203183 


8201519 
8199854 
8198189 
8190523 
8194850 
8193189 
8191521 
Nat. di. 
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35 Degrees. 


Sine, 


619992 
— 
7623556 


7625337 
7627116 


7628894 
7630671 


7032447 
7034222 
7035996 
7037769 
3017039540 


* 
Ln) 
a 


Co- Ane. 


Index g. Index 
7585913[9133645 
758777 1327608454956 
758951919131875 
759132119130989]] 8460332 
759312109130102 8463018 
7594920 9129215 
7596718|9128328 
759851519127440 
7600311]9126551 
7602 10691256621 8476444 
7603899 9124772] 
7605 692 [91 23882 
7607483 9122991 
7009274122099 
7611063 9121207 
76012851[9120315 
116]7614638[9119422 
| 7616424 [9118528 
— 9117634 


9116739 
211884. 
9114948 
9114051 
9113155 
9112257 
9111359 
9110460 
9109561 
9108661 


9107761 
9106860 


Sine. 


| 


97283280 7408308 


5123882 Fro: 


Index 9. 


Tang. |Co-tan. 


| Index 10. 


8452268|1547732 


1545044 
1542350 
13 39668 
L5 30982 
1534295 
1531610 
1528925 
1526240 
1523556 
1520873 
15181g0 
1515508 
1512826 
1510145 
1507464 
1504784 
1502104 
1499425 
1496747 
1494009 
1491 392 
1488715 
1486039 
1483363 
1480688 
1478013 
1475339 
1472065]! 
1 409992 
1467320 
Tang, 


8457044 


8455705 
8468390 
8471075 
847376e 


8479127 
8481810 
8484492 
8487174 
5489955 
511 $4945 36 

8495216 
8497896 
8500575 
8503253 
850593! 
8508608 
8511285 
85 13961 
8516637 
8519312 
8521987 
8524661 
8527335 
85 30008 
8532680 


Co-tan. 


5735764 
5738147 
5740529 
5742911 
5745292 


$747072$183169 


5750052 
5752432 
5754811 
$757190 
5759508 

5761946 
576432318 
5766700 
5769976 
$77145215166415 
577382718164736 
5776202[8 
5778570 
5780950 
5783323 
5785696 
5788068 
5790440 
5792812 
5795183 
$797553 
5799923 
5802292 
5804601 
5800308141155 
—— 


Co-fine. | 
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— 


Tangents, and Natural Sines. 


35 Degrees. 
| 
Co-ſine. ] Tang. | Co-tan. 
1 
Index q. index 10. 
8532680 1462320580 
85353521464648 
8538023 1461977 
8540694 1459306 
8543365] 1450035 
8546034 |1453906[5818864|8132701 25 
85487041145 1296582123083 1008 24 
85513720144862605823 5950812931523 
855404111445959[582595918127620] 22 
85567081 1443292 ||5828323]}8125925| 21 
8559376 1440624 583068718124229 a 
8562041437958 [58330508 122532 19 
8564708 14352920583541208 12083518 
8567374 1432626}[5837774|8119137| 15 
8570039| 1429961 58401 3618117439] 16 
8572704|1427296 $842497]$115749|15 
85783681424632 [58448578 114040 14 
857803101421969]5847217/8112339 13 
858069 1419305849577 [811063812 
8583357141664f3 [585193008 10893611 
8586019413981 585429413107233] 190 
8588680[141:320}]5850652[8105530] 7 
8591341|1408639h5859010[8103826 4 
8594002 1405998 [5861367[8102121 
8596661140333 9 [586372448 100416 5 
59932111400679 586608080987 10 S 
8601980] 1398020 [5808435 S9 οõ] 4 
8604638|1395362||5870790|8095 296] , 
860729611392704ſſ587314515093588] 2 
8609954 |1390040}[587549918091879] z 
861261011387 3905877853 8090170] o 
Co- tan. | Tang. I Nat. Co.] Nat. S1.] N 


. 54 Degrees. 


118 
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36 Degrees. 


= 
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— 


Sine. [Co-fine. 


Index g. Index q. 
769218719279576 
7693925 9078658 
7695662 9077740 
7697398 9076820 
7699134907 5901 


77 00808 9074980 


770260 19074059 
7704332 9073138 
7706003 9072216 
77077939 1293 
7709522 9070370 
77 112499009446 
771297690685 22 
771470219067597 
7716426906667 1 
771815019965745 
771987219004819 
7721593963892 
7723314062964 
7725033 0062036 
7/2675119061107 
7728468 9060177 
7730185 9059247 
7731900 9058317 
7733014[9057386 
773532719950454 
7737039] 9055522 
773874919954589 
7740459 9953656 
7742108]9052722 


224287521787 


Tang. 


Index g. 
8612610 
8615267 
8617923 
8620578 
8623233 
8625887 
8628541 
8631195 
8633848 
8636500 


8639152| 


8641803 
8644454 
8647105 
8649755 


Co-tan. 


Index 10. 


138739915877 


1384733 
1382077 
1379422 
1376767 


Natural 
Co- ſine. 


8090170 
8088460 
8086749 
8085037 
8083325 
8081612 
8079899 
8078185 
8076470 
9074754 


8073038 


8652404 


8655053 
8657702 
8660350 
8662997 
8665644 
8068291 
8670937 
8673583 
8676228 
8678873 
8681517 
8684160 
8686804 
8689446 


8692089 


1310554 


1307911 


5927162 
5929505 


8071321 
8069603 
8067885 
8066 166 


8064445 


8062726 
8061005 
8059283 
2057560 
8055837 
8054113 
805 2389 
8050664 
8048938 


8047211 


8045484 
8043750 
8042028 
8040299 


8038509 


Nat. Si. 


Co-ſine. | Sine Co- tan. 
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152 


M] Sine. 


Index 9. 
7743370 
7745583 
7747288 
7748993 
7750697 
7752399 
7754101 
3717755801 
3817757501 
7759199 
7760897 
7762593 
2 
7705983 
7767676 
7769369 
7771060 
71772750 


1774439 
7776128 


$017777815 
517779501 
7781186 
537782870 


54 77385553 


$51778 9235 
5617787916 


$717789595 


$817791275 
5917792953 
617794630 


Co-fine. 


Co-ſine, 


ITY 
905 1787 
905085 2 
9049916 
9048980 
9048043 
9047106 


Tang. 


8692089 


8094731 
8697372 
8700013 
8702653 
8705293 
8707933 


9046168 
9045230 
9044291 
9943351 
9042411 
9041470 
9040529 
9039587 
9038644 
9037701 


9936757 
9035813 
9034868 
9033973 
9032977 
9032031 
9031084 
9030136 
9029188 
9028239 


8710572 
8713210 
8715848 
8718486 
8721123 
8723760 
8726396 
8729032 
8731668 


8734302 
8736937 
8739571 
8742204 
8744838 
8747470 
8750102 
8752734 
3785564 

8757996 


9027289 
9026339 
9025389 
9024438 
902 3486 


Sine 


8760627 
8703257 
8765886 
87685 15 
2771144 


Co- tan. 


Index q. 


| 


[Co- tan. 


Index lo. 


1307911 
1305269 
1302628 
1299987 
1297 347 


1294707 


1292067 
1289428 
1286790 
1284152 
1281514 
1278837 
1276240 
1273604 
1270968 


1200208 


1265698 


1263063 


1260429 
1257796 


1255162 


1252530 
1249898 
1247266 
1244035 


1242004 


1239373 
1230743 
1234114 
1231485 
1228856 


Lang. 


— 


Natural 


Sine. 


5948228 
5950566 
5952903 
5955240 
5957577 
$959913 


5962249 
5964584 
5966918 
596925 2 
5971586 
5973919 
5976251 
5978583 
5980915 
5983246 
5985576 
5987906 
5990236 
5992565 
5994893 


— 


9999549 


60018767 


6004202 
6006528 
600885 3 
6011178 
6013503 
6015827 
6018180 


Nat Co. 


Natural 
Co- ſine. 


8038 569 
8036838 
8035 107 
8033375 
8031642 
8029909 
8028175 
8026440 
8024705 
8022969 


8021232 


8019494 
8017756 


8016017 
8014278 


7993352 
7991704 
7989855 
7988105, 


7986355 
Nat. Si. 
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MI Sine. |Co-fine, || Tang. | Co- tan. Natural | 
8 : Co-ſine, 
' {Index g- Iadeæ 9. Index g. Index 10. eee iu 
_0[7794030[9923486118771144|1228856 7986355|60 
17796306 90225 34 8773772|1226228 7984604 59 
| 2[7797981[9g0215818776400|[1223600 7982852158 
 317799655[9020628[8779027|1220973 7981109[;7 
4|7301328[9g019674||8781654|1218346 797934766 
| 51780300019018719]1 8784281 1215719 7977593055 
65780467 1907764878590 1213093 7975839154 
77806341 901680887895 3312104657 79740845; 
| 8]7808010[gol5852}[87921i58[1207842 7972328057 
917809677 9014895 [8794782 1205218 7970572|51 
10[7811344[9013938[8797407 [1202593 61796881550 
11]7813010[9012980[[880003 1 | 1199969 796705749 
121/7814675[9012021[|8802654|[1197346||6 7965299148 
13]7816339|g011062f[8805277[1194723 7963540[47 
14[7818002|[goloio2[88079co[1192100 7961780146]. 
1512812554 2809142 [8810522 1189478 [60 29600204 
167821324/9008181 881314411858 50 7958259144 
1717822984[9007219]}8815765|1184235 7956497143 
18[7824643|9006257||8818386[1181614 7954735142 
197826301 9005294882 10071178993 7952972|41 
2017827958190043318823627[1176373 7951208[40 
2117829614190033678826246|1173754 7949443139 
2217831268|9002403}|8828866|[11711 34 7947678038 
2378329221900 1438 | 8831484011685 16 7945912137 
2407834575 004728834703 116589) 7944146036 
25|7836227|8999506[8836721|1163279|[607 7942379135 
2617837878|89985 39 [8839338110002 7940011134 
27|7339528[89975728841956|1158044 7938843133 
2817841177| 8996604 [[8844572[1155428 793707413? 
2917842824|8995636118847189|1152811 617935304131 
3017844471] 8994667 [| 8849805 | 1150195 7933533130 
Co- fine. I Sine. || Co-ran, | Lang. Nat. Si. M 


52 Degrees. 


I. 


Tangent, and Natural Sines; W 


37 Degrees. 


| 


[Nataral Natural 
Sine. | Co-fine. 


Co-tan. 


Au 10. 
8994067113349805 | 1150195 16087614[7913533]30 
8993697 [885 24201147580 [0089922 2931762 29 

x [8855035 1144965 [[6092229]7929990[28 
6189917561885 7650| 114235060945 357928218127 
89907 341183860264 | 11397 36]6096841|7926445| 26 
898981 2118852878|113712216099147|7924671]25| 
89888 08865492 [1134508|[0101452 7922896 24 
89878571[8858105 [1131895 |[6103756[7921121 23] 
89868931/8370718 [1129282|[6106060[7919345|22 
8985919118873330|11266706108363|7917569[21] 
8984944118875942 [1124058 |6110666[7915792[20| 
89839608 18378554 [1121440 |61 12908 7914014 19 
893299208881165[1118835[61152 7007912233018 
83775|1116225|6117572|7910456[17| 


\QO1O -—- » ow —.—.—.—————— 


8980060 
7870687 8979082 


8978103 


8977123 
8976143 


3975162 


8974181 


898 103888863861113614(6119873 


8902040 
8904647 


1111004ʃ6122173 


1108395 66124473 
11 0578506126772 


1103177612901 
1100568 06131369 
1097960|16133666 


1095 3531613596; 


7906896 


7905115 
7903333 
79015 0 
7899767 
7897983 
7890198 


790867616 


hs „ „ „ aos | 


8 397 3199||8907254 |1092746|[613826017894413 
8972216890986 1903961405 567892627 
397123308912468 1087532614282 7890841 
2129702490891 50741 10349280145 14717889054 
8969265||89i17679| 1082321 6147442 7887266 
8968280||8920285|1079715|[6149736[7885477 
9672948922890 1 1106152029788 3688 
8966308 8925494 1074506 [6154322 7881898 
896532189 28098 1190156615880 
ne. las. Co-tan. | Tang. [Nat. Co. Nat. Si. 
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A Table of Artificial Sines, 


38 Degrees. 
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GW 0 „ 


* — * P 


To 


p 
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79095 41! 
7911148 
7912754 
7915963 
7920769 
7922309 


7925566 


8965321 


of896136g 
* 


8958398 


7914359 


7927566 
7919168{8949453 


7923968085 


Co ſine. 
ladex 9. 


5904334 
896334 
8962358 


8960379) 
8959389 


8957406 
8956414 
B9g5422 
B95 4429 
8953435 
8952440 
8951445 
$950450 


8948457 


7927163 
7928760 
7930355 
7931949 
79 


7935135 
7936727 
7938317 
7939907 


22 


0 


Tang. 
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8928098 
8930702 
8933306 
8935909 
8938511 
8941114 
8943715 
8946317 
8948918 
8951519 
8954119 


8956749 


8961918 
8964517 
8967116 
8969714 
3972312 


9000865 
9003459 


90062 


59593190 


8974910 


Index 10. 


107 1902 6156615 
1069 298 6158907 
1066694 6161198 
106409 163489 
_— 616 


Co-tan. | Natural 
Sine. 


105 36831617264 
0174936 


10017 29116218314 


9991355220522 
9965416222869 


Co-tan. | 


Co- ſine. 


717849547 


77835128 


Natural 


7880107 


7878316 
7876524 


7874732 


7872939 


—40—43055 
7869350 


7867555 
7865759 
7863962 
7862165 
7860367 
7858569 
7856779 
7854970 
7853169] 


785 1368[44 
717849556 


7847704 
7845901 


(17844157140 


7842352 


7838741 
7830935 


7833320 
7831511 
7829702 


7827892 
7826082 


Tang: Nat. Co. 


Nat. . 
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794308308934439 


79445708 
7946256 
7947841 


7949425 8930412 


795 loo8| 8929404. 


7952590[8928395 
7934171]8927385 


7955751 


8926375 


795733018925 365 
795890918924354 


7960486|8923342 
7962062|8922329 
7963638]8921316 


796678618919289 
7958359]3918274 
7969930|[8917 258 


7971501 


8916242 


7973071 8915220 
7974408914208 
7976208891319 
7977778912172 
797934108911153 


55]7980906|8910133 
7992470|890g9113 
7984034] 8908092 
7985596|8907071 
7987158|8905049 
7988718 e 


Co- ſine. 


Sine. 


200052 


69013830 


Tang. 
Index 9. 


9008645 
9011237 


9016422 
9019013 
90210604 
9024195 
9026786 
9029376 
9031966 


9034555 
9037144 
9239733 
9042321 
9044910 
9047497 
905085 
905 2672 
9055259 
9957845 
9060431 
9063017 
9065603 
9068188 


9070 


9073357 
907 3941 
9078525 
9081109 
go$3692 


Natural 
Sine. 


Co- tan . 


Index 10. | 
099394816225146 
og9 1355 [6227422 
9988783 [6229698 
9861706231973 
9835786234248 
9809876236522 
0975 88 
0975805[6241069 
097 3214110243342 


09706240245614 
0968034|106247885 


. 
9952505 
094991506263771 
09473280 
6268305 
16270571 


7813390 


17776949 
7775120 


Natural 
Co- ſine. 


7826082 


7824271 
7822459 
782 545 
7818833 
7817019 
7815205 
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7806122 
7804394 
780248; 
780066; 
7798845 |15 
7797924 [14 
779520213 
7793380 
7791557 
7789733 
778790 
7786083 
7784257 
7782431 
7780604 


7778777 
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7773290 
7771460 


Co- tan. 


Nat. Co. 
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8002721889579 49106927 0893073 [7313528774958 
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2118021276|8883408|}19137868[0862132116340559[77 32872139 
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Index q. Index 9. 
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9261215 
9263778 
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9268904 
9271466 
9274028 


9279152 
9281713 
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9286835 
9289396 
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9297076 
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0754169} 
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Index g. 
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9332890 
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6494480 
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(95095533 
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7604060 
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8144600 
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6525394 
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9345070 
9348225 
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8153391 


8156315 
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8786563119371212 
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0641556 
0639002 
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0628788 
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0613473 
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0527598 
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6543010 
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8752369 
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9409486 
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9424782 
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Index 10. 
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0575218 
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| Tang. 
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6562785 
6564980 
6567174 
6569367 
6571560 


0573752 
9575944 

6578135 
6580326 
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658089 5 
6589083 
6591271 
6593458 
6595045 
6597831 
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6604 386: 
6600570 
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66131187 
6615 300 
6617481 
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7512641! 
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372659458791 


5 8821631408312 
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| 738995119489 O 
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87344769 90987 
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9490075 


9498619 
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5725469511334 
87243371195 13379 
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872207695 18951 
87 20945 [05 21503 
8719813195 24045 
87186810095 26587 
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05268256 
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O511557110043611 
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0501381 : 
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0493752 6658817 
'049 1209 16650987 
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0483581 
0481039 16669661 
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94759551 9073994 
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7437285 
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8292694 


Co- une. 4 


82551091871 


1867745 


45 |Co-tan. 


- [Index 10. 


9544374[2455526 


9546915 1945308; 
9549455450545 
9551997 19445005 
0445465 


95579751[0442925] 


044038; 
95621540437 846 


9504694 [435 397| 


9567233043277 


+ | We 
Tang. Co-tan. jw 


—— — 


_ Sine. 


6591306 
6693467 
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6704206 
6706424 
6708582 
5710739 
&7 1295 
6715051 


9574850 0425 15067 17 206 
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6792278 
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5807209 
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7359202 
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8040090||9039091 
8038917119791024 
5037737 19794157 
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TABLE I IV. For finding the Latitude by two Alina, 


o Hour. 


ä 


- 


\© © 00 w/w & own n+ + wwln 62 o | 


10 


Halt 


I 485 20 


1.18440 


Elapſed 
r 


2.66121 
2.36018 


2.18409 
2.05916 


1.96225 
1.88307] 3 
1.81613] 
1.75814 
1. 7070 
1.65125 
1.61986 
1.58208 


1.54733 
1.51515 


1.45718; 
I 43086; 
1.40605 
1.38258] 
I 1.36032 
1.33915 
1.31896 
1.29967 
1.28120 
—20349 


4667 
1.23010 
1.21432 

1.19910 


1.17018 
1.15642 
1.14307 
1.13013 
1.11757 
1-105 36 


1.09348 
1.08193 


. 


Middle 
Time. 


2. 53982 I. 


2:94085 
3-1 1694 
324187 
3-33878 
34796 
3.48490 
354289 
3.59403 
3:03978; 
3. 3.68417 
3.71895 
3753700 
3.78588 
281883 
3.84365 
3.87017 
3.89498 
391845 
224221 
3-961 88! 
3.98207 
4+001 


40198312 . 


4-03754 


4543607 a 


4-97093 
4-0867 1 
4. 10193 
411663 
4. 4.13085 
4-14461 
4-15796 
4. 17090 


4183562. 


4-19567 
4-20755 
4-21910 


1.07067 
1.05970 


1.45931 


4.23036 


424133 


23 
22 


0.93284 
I 000713 | 


1.53488 
1.60440 
1.66877 
1.72869 


1.78474 
1.83739 
1.88703 
1.93399} 29 
1.97854 12 


2.02091 
2.06131 


135 
36 


| Log. 
Half 

Elapſed 

| Time. 


1. 04901 
1.03857 
1.02838 
1.01843 
1.00870 
9.98918 
0.98988 


0.97184 


0.95454 
94014 
9.93791 
0.92982 
9.92189 
0.91411 
0.89894 
19.89156 
0. 885 30 
0.87717 
0.87015 
0.86324 
0.85044 
0.84970 
9-84317145 
o. 8 3069 
wk 
0.82400 
0.81730{48323 
o. 81 169148934 
0.80507], 
9.79973 
0.79387 
c. 28809 
0.78229 
0.77077 
0.77122 


2.580391 40! 


5.755545 


0.98077] 2 
296310 


2.85075 


2.93223 


o 7603305 
2 - "WF * 


2.62274 
2.64316 


2+77595 


. 


Log. 


« | Riſing. | 


— — 


2.60182 


2.66312 
2.68262] 
2. 701% 
2.72036 
2.73863 
2.75652 


2.79124 
2. 8o8o9 
2.82461 
2.84083 


2.87238 
2.88773 
2.90282 
2.91765 


2.94656 
2.96067 


2.97454 


2. 98820 


73.0164 
3. 3.01488 
3.02792 
13·04977 
3-05 34? 

3.09590 


3-07819 


- 26] 3.09933} 
3.10227 


3.11406 
13.1257 
* 13718 
3 1485 0 

3.15969 
z. 47072 


1 


3.18102 


- 


Totitude by tuo Altitudbs. 137 
** LEA OR AF INE N W — 
3 2 Hour. 5 I Hour. 1 


Log.] Log. | Log. Log. 2 Lo 
FF 
Time [Time Time Time 


| Ind. o. Ind. 4. Ind 3. Ind. o. Ind. 4. 
, 49[39]75499[54604[19238 || 00[30|58348 [51575 
— 41199174972[55131120301 ff 01100 57999 72104 
2 411391 74451]55052[21351 0305705; [72450 
4 42190173937 [50166] 22389 || 02100]57310[72793 
6 $2132]73429[50674[23414 || 02[39[56970[7313 3 
2 143199]72926[57177]24427 || 03 [oo 5663 O 
2 (+3152]72439[57073[25428 || 03]30 56298 73805 
5 44190171940[58163126418 [0400559567137 
6 4307145558648 27396 04139155037 174460 
; 45122]70976[59127|[28163 || og ſoo 553177792 
2 +5132]792503|59600[29320 || 05 | 30 8 116 
5 142190] 70034 60069] 30266 || 0600 54866 — 
1 

} 

| 

| 

| 


46130[69571 60532[31202 || 06|30 
47 00169113|[60990|32128 07 oo — 272 
147 35866061443 33044 || 07130 5321876385 
14* [90]08212]61891|33950 || 08]00 5340676697 
481301 67759152334| 34547 o 305 309) 77005 
49199107330[62773[35734 || 0900 527917731216 f 
493086896 [63207 36013 || 091 30 52487 77816 —— 
$0100[66466{(03637 [37482 || 10100 5218"-177917|66542 
159139] 26041 [64062138343 || 10 30 51886|78:17|67156 
Is iſooſ 65620 6448339195 (ioo 5158 78 — 3 
51306520464 9940039 11030 — — 65365 
_ 8 64735 05312 40875 || 12 00 £51002 — 63969 
|< 22 5555 85725 4 — 12 = 597111793921 69566 
| I | 
[S]39[63578[65525[43334 | 13]30 ez 566 75, 
54190163181[66g22 44138 140049852 302 I —— 
435527897 314/44935 1430470 533071959 
55100 62400 6770! 24 00 — , 
506 525885 45724] 15|22[49299[80813]| 72485 
2014468089466 a 
ae , e e 
55 30 61254 6884948050 16130 8482 816 - — 
5 00 boy 69224148811 || 17|00 18189 — — 
12/132] 9503[69595 [49566 171321479191]82184| 75307 
þþ 00160140[69963 503141] 18100 4765082453 5850 
19139159775 [70328 $1050 18304738482 1978 
590059414 70689 [51791 19100 — 32085 HR 
8 — 5905671047 52520 19130 46850 $324. 77498 
Elze 11423 53243 1! 2000 465951835081 58037 


—— wi. 


— — 


* „ 8 1 - a as * * = D 
= Sr = = moon . —— . tx i td 


__ 


A Table for finding the 


SY 


1 Hour. 


ab. 


— —— 


20132427 


Log. 2 
Elapi. 
Time 
Ind. o. 


40335 
46078 
45822 
45567 
45315 
45004 
44815 
44567 
44321 
44077 
43534 
43592 
43353 
43114 
42878 
42042 
42409 
42176 
41945 


41488 
41261 
41036 
40812 
40590 
40368 
10149 
39930 
39713 


39282 
39069 
38856 
38646 


38227 
38020 
37814 


38436091607 


92083 
92289 


Log. 

Mid. 

Time 
154. 4. 
* 83.68 
$4025, 
84281' 
84536 
8478 
85039 
85 288 
85536 
85782 
86026 


86511 
86750 
86989 
87225 
87461 
87694 
87927 
88158 
88387 
88615 
88842 
89067 
89291 
89513 

89734 
89954 
91 
90390 
90606 
90821 
91034 
91247 
91457 


91876 


32405 


862698 


Log. 
Ri- 
ſing. 
Ind. 224.3. 


78573 
79105 
79634 
80159 


8180682 


ö 
$1201 | 
81717 | 
82230 | 
52739 
83246 
5749 
84250 
84748 
85 242 
85734 
86223 


86709 
87192 
87672 
88150 
88625 
89097 
89567 
90034 
90498 
90960 


95005 
95443 


95578 
96311 


37009) 92494 90742 


92 698 97170 


Log.z 

Elapf 
Time 
Ind. o. 


37203 
37001 
36801 
36602 
36403 
36206 
36011 
35816 
35622 
35429 
35238 
35047 
34858 
34669 
34482 
3429) 
34110 
33925 
33742 
33559 
33378 
33197 
33018 


32839 
32661 


32485 
32309 
32134 
31960 
31787 
31614 
31443 
31272 
31103 
30934 
30766 
39599 
30433 


Log. 
Middle 
Time. 


4.92900 
493102 
493302 
493501 
4-93700 
493897 
4-94092 
494287 
4-94481 
4.24574 
494865 
495056 
4:95245 
4:95434 
425621 
4.95808 
495993 
4.96178 
4.96361 
425.44 
490725 
4.96906 
4.97085 
497204 
4:9744? 
4.97618 
4.97794 
4 97969 
4-98143 
4-98316 
4-98489 
4-98660 
4.98831 
4-99000 
4 99109 
499337 
4-99504 
4.99670 


—— 


4.99835 


| Log. 


5.0CO0O 


Riſing, 


——— — — 


397597} 


3-98021 
3-9344; 
3-98862 
3-99280 
3.99696 
4. oo log 
4.00521 
4-00930 
4-01337 
4-01743 
4-02146 
402547 
4-02947 
4-93344 
4-03740 
4-04134 
4-04526 
4-04916 
4+05 304 
4-05 690 
4-00074 


4.00457 
4.06838 


107217 


4.07 599 
4 07970 
4.08344 
4.08716 
4-09087 
4-09456 
4.09823 
4.10188 
4+ 10552 
412 10914 
411275 
4 11634 
41 1992 


* 


— 


N 


412348 
anon 


30103 


2 1 
r qe ogy . d c ß . . . O_o r 


Latitude by tuo Altitudes. 139 


T1 Ad 2 Hours, 
7 Log. 2] Log. | Log. Log. Log. | Log. 
8 tie Mid. Ri- [IIS E | Mig: Ri- 
f MIS Time | Time ſing. Time | Time | fing. 
4 Ind. o. Ind. 5. Ind. 4. - $i Ind. o. Ind. 5. Ind. 4. 
— 00 3029939 001641305 5 || 20|30|24c06]06097 [26031 
7 o1100]29776]00327[13406 || 21 [00]23871]06232|26330 
41 01139] 29614|00489[13756 || 21[30]23738[96365 [26628 
+ 2 00 2945 30065014104 220023605 06495 [26924 
80 92 3029293008 10014471 [ 2239023422 06631022220 
7 0300] 29133 009701479723 002334006763 27514 
99 oz 3028974012915 140 233023209 0689427807 
* oo 288 16 01287 15483 || 24 |00|23078]07025 28099 
30 043028659 01444/15824 24|30]22948]07 ig55 [28391 
17 05]00[28502f01601 16163 || 25100[22819107284|28681 
F 05|30]28346101757| 16501 || 25[30|22690107413 [28969 
46 obo 28 1910191216838 |] 26[00|22561[07542[29257 
(7 ob 3028037 0206617173 26130[22433[07670[29544 
1 oo 27884402219 1750% || 27 [00[22305]07797 [29830 
14 07139]27731102372[17839 |] 27130[22180107923130115 
"7 odo 27579025 24]18171 28 [00]22054|08049[30398 
34 08130]27428]02675|18500 || 28[30|21928|08175|[30081 
26 09100[27277[02826|18329 29002180308 300 30963 
16 9 3027127029769 150 29130021679 08424]31244 
04 10190] 26978103125[19482 || 3000[21555103548[31523 
90 1030 268 3003273198 0 3030214320867 31801 
74 111]00]26682103421|[20129 jj 31 [00[21309[08794|32079 
57 1 302653503568020453103[211820891632355 
38 2002638903714 20771 3200] 21066] 09037|32631 
17 12130125244103859121091 32 3912294509158 32906 
T 13]90] 2609904004 |21 409 jj 33 [00|20824 09279] 33180 
70 131291 25955194148[21725 | 333% 07999933452 
14 14190[25811]04292|22041 || 34|00|20555;[09518[33724 
16 14130]25065104435[22355 || 34|39]29405| 09637 [33995 
87 1512212552610457 7 [22698 j| 35 [00203 48109755 34205 
6 153025385047 18824980 35 |30[20230]09873134534 
23 100025244048 5923290 30 0020113109990 34802 
38 1503510404999 23599 363019995 1010735069 
52 172496405 13923907 || 37 [o 19880 10223135335 
14 17132124825j05278[24214 || 37|30|19764|10339| 35000 
5 18] 00 2408705410 2452038 1001964810454 35865 
34 18130 24550105553124825 || 38| 3011953410505 — 
92 19190124413105690[25128j| 390019420 10583 36391 
1 19130[24277]05826| 25430 | 393019306 | 10797 36052 
12 (20100 24141 05962 25731 400019193 1og10laGo1s 


— —p—p— . — ne 
: 
: 


140 


1 


A Table for finding the 


— _ - — 


2 Hours. 


3 Hours, | 


Log.z 
Elapi. 
Time 
Ind. o. 
19080 
18968 
18857 
18746 
18635 
18525 
18415 
18306 


18197 
18089 


17981 
17874 
17767 
17660 
17554 


Log. 
Mid. 
Time 
Ind. 5. 
11023 
11135 
11246 
11357 


11468 


11578 
11688 


11797 


11900 


12014 


12122 
12229 
12330 
12443 
12549 
12654 
12759 
12864 
12968 
13071 


13174 
13277 
13379 
13481 
13583 
13684 
13784 
13384 
13984 
14083 
14182 
14280 
14378 
14476 


— 826 


14069 
14765 


214861 


14957 


15052 


Elapl. 
Time 

Ind.o. 
14957 
14803 
14769 
14670 
14583 
14490 
14398 
14306 
14215 
I4124 
14034 
13944 
13854 
13765 
13676 
13587 
13499 
13411 
13324 
13237 
13150 
13064 
12978 
12893 
12808 


12723 


12638 


12554 
12470 
12387 
12304 
12222 
12140 
12058 
11977 
11890 
11815 


11734 
11654 


11574 


Log 4 


Log. 
Mid. 
Time 


Ind. 5. 


15146 
15240 
15334 
15427 
155 20 
15013 
15705 
15797 
1288; 
15979 
10069 
16159 
16249 
16338 
16427 
16516 
16604 
16692 
16779 
16860 
16953 
17039 
17125 
17210 
17295 
17380 
17495 
17549 
17633 
17716 
17799 
17881 
17963 
18045 
18126 


— — 


18207 
18288 
18309 
18449 
18529 


40859 
4712] 
47354 
47500 
47500 
48031 
48255 
40479 
4.8702 
48924 
49145 
49366 
49580 
49806 
5oo2s 
50243 
50460 
50077 
50893 
51109 
$1324 
51539 
$1753 
51966 
$2174 
52390 
6 2601 
52812 
53022 
5323! 
53440 
53648 
53859 
54903 
54209 
54475 
54680 
54855 
550989 


$5293! 
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— 


3 Hours, 7 | 
| [Log.t| Log. | Log. 4 Log. Log. Log. 

| 8 Elapf. Mid. | Ki- M | 8 Elapſ. — 4 Ri- 

M Time [Time | fing. Fime [Time ſing. 
| [In4.o.|ind 5. Ind. 4. IId. o. Ind. 5. Id. 4. 
— — — tk — — | 


230011495186 85 5490 || 40] 300859 21505 63166 
21100]11416|136087|55098 4100085312157 
21]30[11337|18766|55900 || 41 | 3040846621637 
22(00[11259|1-844|56101 || 42[00ſo08401|21702[03708 
22 30% 1511892256301 || 42] 30]08336|21767163888 
— — — _ — "RY — Cr omaI_y 
2j 0011041899950 || 43] 90J05271 [2183 2[04.567 
23130|11027] 19570 [56701 || 43] 3-[o8207 2189664246 
241001095 | 19153150900 || 44] 00008143 21960[64425 
22130); 8530] 19230057098 || 44] 30f08079 [22024[64603! 
25 00107979; 6157296 |} 45 ooJo8015 2208864780 


— — 


25130110721] 19392157494 || 451 301979521221 51164957 
2600 10645194585 69 40/00 [0788922214 

%% 171733788 || 4630107827 [22276] 
27j0o[ 10495 | 19608} 58082 || 47 {0007795 2233865486 
27|30]10421|19682j 38277 4730] % 22400065661 
2800 1034797565547 1480764122462 65 806 
28300 10273 [19836] 58665 F 30107579|22524|66010 | 


290 10199 1990458859 || 49j00{075 18[22585|66184 
9130|10126| 19977] 59052 || 49] 30[07457 2264666357 | 
30]*0|100g3]20050[ 59244 || 50]00107397|22706 65539] 

3030 ©9981 20122 59430 50130107337 2276666702 
ziſooſoggog 20191 59627 [51 O00 7277 2282666874 
313009837 2026659818 || 5130107217] 22986; 67046 
32]oc[09765 [20:38 | Cooo8 || 52j00107158]22945167217 
32130109604 |204-:9] 60198 || 52] 30j07099]2 3504 [67388 ; | 
33j00]09623| 20480] £0388 53 00j07040[23002|67558 
33]zo|09552|20551] 60577 || 53] 30106981 [23123167728 |} 
34100109482 | 20521] 65765 [540006923 [23180067897 1 
34130109412; 20691| 60932 || 54| 3006865 23238068066 | 
ooo 3422076161139 {| 55 [oof06808[23295| 68235 
35 300C 2732083061326 [| 5; 30[067511]23352|68403 
36]00|09204 20899615 12 560006694 2340968571 
36130[09135 | 2c968161698 56 3006637 2346668738 
37100] 09067 | 21036161883 || 57 oo o6580 [23523168905 
37130108999] 21 1041620068 || 57 | 30106524 [23579169071 
5 3$Joojo8931|21172162252 58 0006468 2363569237 
0 38030088642 1239162430 || 58 3006412 2369169403 
5 39}00[08797 | 21306162619 59 0006357 2374669568 
Pl 39130108730|21373162802 j| 59 | 30106302 [23801 097 33 

8 


3) . 08664 21439162984 || 60100 06247 23836169397] | If] 


J DOT. 


WS we 


_ . - - 
_— -—- — — — WTR... TEIN 


A Table for finding the 


4 Hours. 


11110. 


Log. 
Mid. 
Time 
Ind. 5. 


23911 
23965 
24019 
24073 


24126 


24179 
24232 
24285 
24337 
24389 
24441 
24493 
24544 
24595 
24646 
24697 
24747 
24797 
24847 
24896 
24945 
24994 


6025043 


25091 
25139 
25187 
£5235 
25282 
25329 
25370 
£5423 
25469 
25515 
25561 
25007 
25652 


6625697 


25742 
25787 


25831 


Log. 

Ri- 

ſing. 

Ind. 4. 
70001 
70224 
70387 
70550 
70712 
70874 
71036 
71197 
71352 
71518 
71678 
71837 
71996 
72155 
72313 
72471 
72628 
72786 
72942 
73098 
73254 
73410 
73565 
7372⁰ 
23874 
74028 
74182 


| 


Log. 

Tt, 
Time 
Lud. o. 
94228 
04184 
04141 
04098 
04055 
04012 
03969 
03927 
23885 
03843 
03801 
03760 
03719 
03678 
0:638 


03597 
03557 
03517 
03478 
0.438 
03399 
033060 
03321 
03283 
03245 
03207 
03170 
03132 
03095 
02058 
03021 
02985 
02949 
02913 
02877 
02841 
02806 
02771 
02736 


Log. 
Mid. 
Time 
Jad. 5. 
25875 
25919 
25962 
26005 
26048 
20091 
26134 
26176 
26218 
26260 
26302 
20343 
26384 
26425 
26466 
26506 
26546 
20586 
26626 
26665 
26704 
20743 
26782 
26820 
26858 
26896 
20934 
26971 
27008 
27045 
27082 
27118 
27154 
2719-5 
27226 


— — — 


27202 
27297 
27332 


02701 


27307 
27402 


81821 


Log. 
Ri- 
ſing. 
Ind. 4. 
76295 
70443 
76591 
76738 
76885 
77032 
77179 
77325 
77471 
77616 


77701 
77996 
78050 
78194 
nr Lo 
78481 
78624 
78767 
78909 
[9951 
19193 
19334 
19475 
79616 
79756 
79896 
89036 
80175 
80314 
30gz3 
80591 
80729 
80867 
81004 
$1141 
81278 
81414 
81550 
81686 


Latitude by tao Altitudes. 


5 Hours. 


Log. 
Ri- 
ſing, 


Ind. 4. 


81956 


82091 
82226 


82360 


— — 
82628 
82761 
82894 
83027 
83159 
53291 
83423 
$3554 
83085 
83816 


83947 
84077 


84207 


00565 


Log.: 
Elapf. 
Time 
Ind. o. 
01480 
91455 
91430 
01405 
0138. 


01357 
91333 
01309 
01286 
01263 


01240 
01217 
01194 
01172 
01150 
01128 
01106 
01084 
01063 
01042 


01021 
Oo looo 
00980 
00960 
00940 
0C920 
00900 
00881 
00862 
00843 


008 24 
o080G 
00787 
00769 
CO7G 1 
60733 
00716 
00699 
00682 


Log. 
| Mig. 
Time 
Ind. 5 
28623 
28648 
28673 
286985 
28722 
28740 
28770 
28794 
28817 
28840 


28803 
28886 
28909 
28931 
28953 
28975 
28997 
29019 
29040 


29082 
29103 
29123 
29143 


29183 
29203 
29222 
29241 
29260 
27 
29298 
29316 
29334 
29352] 
29370 
29387 
29404 
29421 


29438 


29061 


291538995 


2 


8 


ä De” i 
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5 Hours, 
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=! | 


00553 


* 
* 
* a Dada. A. » 
* * 


00425 


oo229 


Log. 2 
Elapſ. 
Time 
Ind. o. 
00048 
00632 
00616 
00600 
005 84 
00568 


005 38 
00523 
00508 
00494 
02480 
00466 
00452 
00438 


00412 


00399 
00386 


0037319730 


00361 
00349 


02337 
00325 


00313 29790 


00302 

00291 

00:80 
00269 
00259 
00249 
00239 


00219 
00209 


Log. 


Ri- 
ſing. 


5 1:1. 4+ 


91829 


91942 
92054 


92166 


92278 


92390 
92501 
92612 
92723 


29595192334} 45 


92944 
93954 
93104 
93274 


2900519339347 


93492 
93601 
93709 
93817 
93925 
94033 
94141 
94248 
94356 


94570 
94676 
94782 
94888 


24994 


95100 


95310 
95415 


00200 
00191 
00182 


00174 


00160 


94493 


952051156 


Log.+ 


Elapf. 
Time 
Ina. 


£/ 12997014- 

429993 
299904. 
299974. 
3000414. 
3] 30010 


2129935} 


300664 


6 30092 . 
300944 


Log. 
Mid. 
Time 
Id. 5 


29945 
29953 


29509 


3001604 


300484. 


300624. 


300504 


300884. 
30090 |4- 


30090 
30098|4- 


301004 
30101 


30103 
30103 


. 


2 


3002214. 
30028497305 
300334. 
300384. 
[39943[4- 


3005 314-978 
5 | 3005814. 


3007404 
3007498 
3Zoosoſa. 


30083 
300864. 


300994. 


301024. 


30103" 5.00: 


Of Log. Verſed Sines, Se. 145 
"TABLE , E's Log. Verſed Sines with Natural | 
Tangents and Secants. 


ul. Leg., |LogCo| Nat.] Nat. | Nat. | Nat, | | 
DN Ver. Si. Ver. Si. Tang. Co. TajSecant Co. Se. 
| 0[0.0000| 10.000|00000| Infinite 1. oo00 3437.7 690 
12.6264 9.9999 00029] 3437-7 |1:0000[343.77|50 
10]4-6264 [9.9987 |00291 | 343-77 |1-0000| 171.89] 40 
2015-2285 [9.9975 [O0 8271.88 1. 0000114. 5930 
30 5.5807 9.9962 00873 114. 59 I. oooo 85 946 20 
4915-8305 [9-9949[01164 [85.940] 1-0001 [68.757] 10 
5010-9243[9-9930[01454[68.750| 1:0001 = 77a 
7] 916.1827 [9.9923|01745[57-290|1-0002 [57.299] o|89} 
10[6-3166[9.991r[02036[49.104|1-0002[49.11,]50| | 
| [2016-4326[9.9898|02327142.964|1-0003[42.976]40 
3015.5 349|9-9385|02618| 38.188 1.0003 38. 202130 
4016.6264 - 9872 02909 34-3608[1-0004 | 34.382[.20 
505. 20929. 9:9859193201131-242[1-0005 [31.257 10 
21 0 6.7847 9.9846 03492|28.636|1-0006 [28.654] 0[88 
106.8542 9.9833 03783 26.432[1-0007 26. 450 50 
206.9186 9.98 1904074 24.5421 o⁰8 [24.562[40| | 
306. 97859. 980504366 22.904 |1-0009|22.925|30 | 
47. 349·9793 6572147010114, 4ʃ0 | 
7. 08729. 7 800494920. 206 I. oo 20.230019 
3] 017+ * 9.976605 241019.08 11.001419. 105] 087 
1017 * 9.9753 05532 18.075 1.0015 18. 103 50 
| E 228319.9740[9;824[17.169|1-0017|17.198]40] 
| 3017. ans 9-9726|00116]16.350|1-0019]16.380 30 
4007. 311109.97 13 0640815. 6051. 02015. 637 20 
2-347 2.26099 [06709| 14.9241 - 922 142936010 
407.3867 9. 9686 06992 14.301. 0414.335086 
07. 42219.9672 07285 [13.727 2 13.763500 
207.4502 9.9659 07 57713. 1971.02 13.235 40 
307.4889 9.9645 0787012. 706] 1-00311.12.745130 
40[7-5205[9.9631|08162|12.251|1.0033]12.291|20 
5017-55 1019-9618|08455|11.826|1.0035|11.868|10 


9-9604 |c8748|11.430]1.0038|11.473| 0|85|- 
90109042 11.059 1.0041 11.104]/50 
9.987609335 10.7 1201. 004310. 75840 
9.9562 0962810. 3851.004610. 43330 
9.9548 09923 10.058 r. 049 10. 127 20 
9.97 4/1921 9.78801. 82 9.839108 
Log. | Co. Tang. Co. Secant 
i. Ver. Si. Tang. Secant | 
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3-az=- 
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—- * 
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8.21 


8.3151 


LogCo 
| (Ver. Si. 


Ver. Si Ver. Si. | 


7-851519-9459 
7-872419-9435] 
7.8928[9.9421 

7+912719-9407 
79322499392] 
7951399378 

17:999919:93941137 
7-988219-9349 
8.0061 19:9334 
8.0236]9.9320 
8.0408[9-9305 
8.057619.9291 


13.137219-9217 
8.152219-9202 


8.1671]9:9187|1 


Nat. 


Co. Ta 


9-5 144 
9-2553 
9.0098 
8.7709 


8.5555 


8 3449 
8.1443 


17-9530 


77703 
7-597 
7.4287 
£2087 


. 71154 


6.9682 
6.6911 


15242 6.5605 
— 
15838 6.3137 
| 6.1970 
6.0844 
59758 
5.8708 


8.18 16 99172 
8.19599. 9156 


[8 2239 5 
8.23759. 
——9 222 
8.2642 
8.2772 
8. 2900 
8.3027 


8.3274 


6.8269 


Nat. 


Secant 


1.005 5 
1.0058 
1.00010. 
1.0065 

1.0068 


1.007 18. 


1.0075 
1.0079 
1.0082 
1.0086 
1.0090 
10 


1.0098, 7.1 


— 593 — 
17032 5.0713 
5+5704 


ARA © . — w eos el „ 


T _ ——— — — 
— — yy 2 — 
r o = 

— — — 


_ = _— = = 
— == — 2 > — — - 


— 1 * 


130]8.4414|9-8845 
4008.45 209.8829 


—  we— F l ̃¶ ¶d—— — 


018.3395 9.8988 
1018.3514|9-38972 
2008. 3632 |9.8956 


5013.4625|9-8817 


8.5324|9-3699 
8.542009.8683 
8.55 149.8666 
8.5607 9.8649 
8.57009.8633 
5918.5791]9-8616 


8.623319.8532 
8.6 


8.64881]9-8481 
8.6572|9.8464 
8.6654|9-8446 
8.6736]9.3429 


i. Tang. 


122474 
2278043 


9125674 


66] 29305 


Si Tang. 


21255 


21559 
2186414. 
22169 


23086 
23393 
23700 
24007 
24315 
24024 
24932 
25242 
25551 
25361 
26172 


61264831 3-7; 


26794 
27106 
27419 
277321 3-0 
28045 


223591 3:520! 
28989 


29621 
29938 


9-2515| 30235 [3:395 


39573 
30891 
31210 
31529 
31849 
22 2 
Co. 


ee 


1.0223 
1.0239 
1.0236 
1.0243 
1.0249 


1.0256 
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Of Log. Verſed Sines with 


Log. 
Ver. Si 


07 34107 


42104 


8137388 


52144174 


Nat. 

Tang. 
32491 
32813 
33156 
33459 
33783 


34432 
34758 
35084 
35411 
35739 
36067 
30397 
36726 
37057 


3772 
. 
38386 
38720 
39055 
3939 
39727 
my 
40402 
40741 
41080 
41421 
41762 


42447 
42791 
43135 
43481 
43827 


Co. 


| 2.5386 


' Lang. 


Nat. | 
Co. Ta 


3-0777 


3-9475| 1 
3:0178; * 


2.9887 
2.9600 
2-9319 
2.9042 
2.8770 
2.8 50 
2.8239 
2.7980 


dl — 


2.7475 
2.7228 
2.6985 
2.6746 
2.651 1 
— 
2.6051 
2.5 826 
2.5605 


2.5171 
2.4960 
2.4751 
2.4545 
2.4342 
2.4142 
2+3945 
2:3759 
2.3558 
2.3309 
2.3183 
2.2998 
2.2817 


2.2637 [1-0932 


Nat. 
Secant 


Co. 


Tang. 


Secant | 


— 


wh), 1 


Natural Tangents and Secants. 


149 


} Log. 
Ver. Si 
8.9368 
9.9427 
8.9486 


8.9544 
8.9602 


8.9717 


8.98 30 
8.9886 


8.9942 


9-005 2 


9-0107 
9.0161 


9.0268 
9.0321 
9-037 4 
9.0420 
9.0478 
9-05.30 
9.0582 
2.8533 
9.0684 
9-07 34 
9.0784 
9.08 34 
9.0884 
9 9933 
9.0982 
9.1031 
9.1079 
9.1127 
9.1175 
9.122 4 


LogCo 


8.9059 |! 
5146630 


8.977419: 


8.9997 
4143773 


9.021519! 


LogCo 
Ver.S1 


9.7372 
9.7351 
9-7 330 
9.7310 


9.728956 2426 


19-7208 
9.7247 
9:722 
$7 205 
9.7184 
9.7 »62 
9.7141 


345221 


47697 


$3170 
6153544 


$7347 


Nat. 
Tang. 
44522 
44871 


45572 
45924 
46277 


46985 
47 340 


48055 
45413 


49133 
49495 
49858 
50221 
50586 


50g 5 2 
$1087 


52056 
52798 


53919 
54295 
54672 
ITL 
55430 
55831 
56193 


56577 
56961 


Co. 


Nat. 
Co. Ta 


2.2460 


2.2286 
2.2112 


2.1942 
2.1775 
2.1609 


2.1283 
2.1123 
2.0965 
2.0809 
2.0655 


— 


2.0352 
2.0204 
2.0057 
1.9912 
1.9768 
1.9626 
1.9486 
19347 
1.9210 
1.9074 
1.8940 
1.8807 
1.8676 
1.8546 
1.8418 
1.8291 
1.8165 


1.8040 
1.7917 


1.7795 
1.7675 


Tang. 


* 


2.14451 


11126 
1.1142 
1.1158 
1.1174 
1. 1190 
1.1207 
1.1223 
1. 1240 
11257 
1.1274 
1.1291 
1. 1308 
1.1326 


1.1343 
1.1361 
1.1379 
1.1397 
I.1415 
1.1433 
1.1452 
1.1471 


1.7555|1.1508 
1.7437|1-15728 


1490 


Co. 


Nat. 


5 | 2.3087 


2.2812 


Secant 


Co. Se. 


2.4586 
2.4426 
2.426g 
2.4114 
2.3961 
2.381, 
2.3662 
3315 
2.3371 
2.3228 


2.2949 


2.2670 
2.2543 
2.2412 
2,2282 
2.2153 
2. 2027 
2.1902 
2 1779 
2.1657 


2.1537 
2.1418 


——5ði 


2. 1300 
2.1185 
2. 1070 
2.0957 
2.0845 
2.07 36 
2.0027 
2.0519 
2.0413 
2.0308 
2.0204 
2.0101 
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Of Log. Verſed Sines witz 


dl... r 


D 


| 


| 


M 


Log. 
Ver. Si 


9.1270 
9.1317 
9.1364 
9.1410 


9•1457 


9.1502 
9.1548. 
91594 
9.1639 
9.1684 


9.1728 


5919-1773 


9.1817 
9-1861 
9-1905 
9.1948 
9.1991 
9-2034 
9.2077 
9.2120 
9.2 162 
9.2204 
9.2246 
9.2287 


9.2329 
9.2370 
92411 
92452 


9.2492 
5019-253319 0: 


9-2573 
9.2013 


9.2658 


40 


92692 
9.2732 


5019-2771 


LogCo 
Ver. Si 


LogCo 
Ver. Si 
9.6990 
9.6968 
9-6946 
90924 
9.0901 
9.6879 
9.6857 


9.0835 
9 6812 


9.6789 
9.6768 
9:2744 
9.6722 


| 


= 


Nar. 
Tang. 


$7735 
58123 
58513 
58904 
59296 
59690 
60086 
60482 
60880 
61280 
61689 
62083 


62486 


9162892 


63298 
63707 
64116 
24527 
04940 
05355 


05771 
66188 


1.7320 
1.7205 
1-7090 
1.6977 
1.6864. 


1.6643 


1.6425 
1.6318 
1.6212 
1.6107 


| Nat, f 
Co.Ta 


1.6753} 1-10 


1.60534] 


1.5003 


1.5900 
i 5798 


[2.5590 


— 
1.5399 


1.5204 
1.5 108 
1. 5013 
1.4919 


[1.4826 


1.4733 
1.4641 
1.4550 
1.4460 


1-4370 


1.53011. 


1.2086 


Nat. 
Co. Se 


2.0000 


1.9900 
I.9801 
1.9703 
1.9606 
287 
1.9416 
1.9323 
1.9230 
1.9139 
1.9048 
13959 


= | 
— 


— 
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0 TLogCo Nat. | Nat, | Nat. | Nat. N TY 
Ver. Si Ver. Si | Tang. | Co. Ta] Secant Co. Se. 


9.2810|9.6151}72054| 13704] 1.2361 t-7043] © 54 
19.2849[9.6126]7 3099] 1.3680 1.2387] 1.6945|50 
9.2887 [9.61017 3546|1-3597] 1-2413|1-0878140 
9.2926 [9.607617 3990113514 1.2440 1.681230 
9.2964 |9.6051| 74447] 1-3432| 1-246711-0746[20 
9.3002 |9.6026|74900]1-3351|1.2494|1-0681[10 
9.3940 |9.6000|75355|1-3270]1-2521[1.60616] © 53 
9-3077 9-597.5|7581214-3190[1-25491-05531501 ⁰09 
9.3115 f9-5950[70274]1.3111}-2577|1-60489|40]| 
9-3152|9-5923|7673211-3032[1-260511.6427130] 
93189] 9-5899|77 195] 1-2954| 1-203] 1-0365120} 
9-322619-5873|77601{1-2576|1.266111,6303[10| Þ 
9.3203 9.5847 7812812799 1-26g0]1-6243\ 52 
9.3309 5821478598. 1,272 | 1.2719 1.6182 50 1 
93336] 945795 |7996g|1-2647 1-2748[1.6123140} | 
9-337419-576g 79543} 1-2572]1-2778[1.6064[30] | 
9-349819-5743 800190124971. 28% [1.600520 | 
9-344449-57 16 | 50497] 1-242 3) 1.2837 1.5947 Io 
9.3480 9.5689 8097812349 1.2858 1.589 © 51 
9.35 169.5663 81461122761. 2898.583350 
9355109 5637 [8rgq6f1-2203| . 29 9 f. 
9.35869. 56101 824331.21310 1.29601. 5721300 
9.36219.5583 829231. 2059 1.29911. 5666200 
9.36569 5556[83415[1.1988]1-3022|1.5511]10| | 
9.3691 9552983909 1917[1-3054|1.5557] 9150; ; 
9-3726]9.5502|84406]1-1847|1.3086|1.5504}50| | 


1 
1 
9.37609. 547584906 1. 17771.31181. 545040 
I 
I 
I 


9-3795 19-5447 |85408[1.1708[1-3151}1.5398]30 | 
9-3829|[9.5420|85912[1.1639|1.3184|1.5345]20| 
$019-386319.5392 |80419] 1-157! 1.3217]1.5294/19 
9.38 979.5365 869281.1504/132501.5 242 49 
9-393919-5337 [37440] 1-14.36] 1-3254j1.5192150| | 
9-396419-5309|[87955|1-1369| 1.3318] 1.5141140 
9-3997 [9-528118847211.1303| 1.3352t1.50g2[30 
9.493119.5253|88992[1.1237| 1.3386|1.5042}20| | 
9.406319.522;|89515]1.1171] 1-342111.4993}10|48 
. | Co. Tang. Co. Secant 

Ver.Si Tang. Secant 


Of Tag. Verſed Sine, &e. 


1 5 


. |LogCo| | Nat. 
Ver.Si | Ver.S1 Co. Ta 
9.409719-5196 1. 1106 
9.413009.5 168 1.1041 
9-416219-5139 1.0977 
9-4195|[9.5111 1.0913 
9.42279. 5082 1.0849 
248998 1.0786 
9.429219-5024 1.0724 
9.4324|9-4995 1.0661 
9-4356|9-4966 1.0599 
9-438719-4937[94896] 1.0538 
9-4419[9-4907 1.0476 
9+4450[9-4877|9000811.0416 
9.448219-4847 1.0355 
9.45 13094818 1.0295 
9-4544|9-4788 1.0235 
9:457519-4758 1-0176 
9.4606[9-4728 1.0117 
9-4636|9-4697199419] 1.0006 
LogCof Log. Tang. 
Ver. Si Ver. Si 


Secant 


Nat. 


1.3460 
1.3492 
1.3527 
1.3563 
1.3600 
1.3636 


1.3673 
1.3710 


1.3748 
1.3786 


1.3824 
1.3863 
1.3902 


1.3941 
1.3980 


1. 4020. 4267 
1.406111.4225 
1.41071.4183 
Co, Secant 


Secant 
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5 37 39] 


8 26 15 


[11 15 © 
14 3 45] 


16 52 30 
19 41 Is 


22 30. of 


25 18 45 
28 07 30 
30 56 15 
2.4. 
30 33 45 
39 22 30 
42 11 15 
132 
47 48 45 
50 37 30 
53 26 15 


5618 © NW4w 


59 3 45 
61 52 30 
64 41 15 
67 30 © 
70 18 45 
73 07 30 
75 56 15 
78 45 © 
81 33 45 
84 22 30 
87 11 15 
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Difference of Latitude and Depart ure. 


TABLE VII. Of the Difference of Latitude and Departure, © 


+ Point. 


Diſt Lat.] Dep, [Dif Lat. . Dit — Dep. 
1 2jor.0[00.0f gx $0-9}02-5 101 [100.91 05.0 
2 [o. of oOo. 1 52þ51.9102.01] 02 101.905 · 
303.0 o. 1 5352.90 032. 6 o; 102. 90.11 
4404.0] co. 2 5451.90. 7 04 | 103 9005.1 
eL Ae 
6106.0] oo. 3 5655.9 [o. 0105. 9105. 2 
17102. ol oo. 3 57] 56.910 07 J10b.g 05.3 
8 o. of o 41 58 2 o8 107.905. 3 
9 [09.01 00.4 ff 5g] 58.9502. -9]} ©9 og | 108.9105.4 
10 [10.9] 29:5 || bo[59-922-9} 22 [199.91 25-4 
11.0] 00.5 ff 6x460.9103-0jj111 116.9 05.5 
12. 0 00. l 6261.9 03-0 1211.9 05-5 

13.0] 00.6} 6,162.9]03-r1}} 13 | 112.9fo5. 

14.0] 00.7} 64164.9193-11] 14173.9 05. 
15-9] 22-2} 65]64-9]23:20 25 114:9[ 05:6 
16.0] 00.8 || "561 65.9[03-2[]116| 115.9] 05.7 
17.0] 00.8H 6 16 913-31 116.905. 7 
18. of 00.9 81e 2913.318172. 9 05.8 
19.0] oo. 9 59 58.53.49 218.9] 05.3 
25.11. 2069.204211. 05.9 
21.0101. o| 7149 70.91] 93- 27 120.905. 9 
22.0 01. 1 72171.9003-5}} 22121. 906. o 
23.01 011 731 72-9493-v1] 231 122.9 06.0 
24.0] 01-21] 741 73-9193-$1] 2412349] 06.1 
250 221 251242] 2t has [ado jones 
26,05 01. 3 7675.9 03 126 125.8] 06.2 
27.0] 01-34 76.9 [03.8 27 | 2126.8] 06.2 
28.00 01.4 | 75 77-9493 8 281727.8 06.3 
29-0] 01.4 79| 78.91 93-91} 29 | 128.8] 06.3 
z2.0]22-5}_30179-9123:3} 30 | 229.3] 06.4 
31.0] 01.5} 04-011131|130.3}0b.4 
32-0f 01.6 04-0j] 321131.3} 06.5 
33.0] 01.6} 04. 1 331 132-85 06.5 
01.7 04-1] 34 1133-$| 06.6 

04.2 8 

4 | 331134-$1 06.6 

04•2 [136 135.8] 06.7 

04.3 37 136.8 06.7 

04.3 18/1378 06.3 

04.4 39738. 06,8 

E 

04.547140. 506.9 

04-5 421.8 07.0 

04.61] 43 142.807. o 

04-6 441143-3| 07.1 

24-2.45[144 5] 07:2 

04-7 [1146 | 145-8] 07.2 

04-8 || 47 1146.3} 07, 

04-81} 48 147.8] 07.3 

04-91] 491 148.8] 07.3 

99-91 04-9j[150 149-3] 07.4 

| Cit. ſſpia Dep. | Lat. 
7x Points. 


Difference of Latitude and Departure. 155 
5 "NE. 5 


Lat. Dep. Dep. I Diſt.] Lat. (Dep. 


101 100.51 09-9 14-81] 201] 200.0 19 
02 [101,51 10.0 14-9 02} 201.0] 19. | 
03 1102.51.11 15.01] oz 202.0] 19. 
o4 103.5 10.2 13.1 04 203 Of 20 , 
og|104-5110.3 Is-2}} oc] 204 c| 20.1 


106 103.5 10.41 15. J 206] 205-0] 20.2 
071 106.5| 10.5 15-4 07] 206.0] 22.2 
o8 107.5 10-6 15. os 207-0] 20 

og | 108.5 | 10.7 15 208 C 20 

101109. 810.8 15-71] 10 209-0] 20 

111] 310.51 10.9 1547} 211} 210.0 —þ 
12] 317,51 11.0 — 12} 211.0 20. 
I3 112.5 11.1 18˙9 13 212.0 — 
141 133-51 11-2 16.0 14] 213-0] 20.9 
151114 4[ 41-2 16.2] 15] 214.c 21.5 
2346] 115-4] 711-3 16.2 276 215.0] 21.1 
17] 116.4 | 11-4 16.3 x7] 216.0] 21-2 
18] 117-4] 11, 16.40 28] 227.0 21.3 
19] 118.4|11 16.5 19] 217-9] 221.4 
_ 20] 119-4] 11-7 —.— 20] 218 gf 21 

121]120,4111-5 16.7 221] 2199 = 


121.4] 11-9 16.3 


23| 122.4 | 12.0 16.91] 23] 221.9] 21 
241 123.4} 121 17-0} 24] 222. 21-0: 
25] 124-4 | 12-2 ai 25] 223-9] 22-0 
126] 125.4} 12+3 17-3 


120.4 12.4 17.3 
127 412.3 17 ˙4 
128.4 12.6 I7+$ 
129-4 | 12-7 .11 17-61} 20] az8.9| 225 
130.4 | 12.8 17-71] 231} 229-9] 224 


32{131-4}12+49 17-30} 3 230.9] 227 

331 133-4 113-0 17-91} 33} 231-9 we 

34] 133-41 13-1 21 13.0]þ 24 232-9] 22 

35] 134:4|23:2 22:1} _35] 2339] 23's 

136 135-3} 5343 18.2 236 274-9 "23.1 

371 136.31 13-4 18.30 37] 2359] 23/2 

33] 137.31 3-5 18. 38 236.9] 233 

39] u3$.3 123-6 18. 39] 337-9] 23:4 

491 139-3} 23:7 15-61} _4<] 233.9] 23:5 

141] 140.31 13-8 18.2 300] 298.6] 29.4 

42] 141-31 239 18.8 400 398.1 | 39:2 

431 142-3] 54-0 189 — 497-6} 49:0 

441 143-3147 19.0} 971] 58.8 

451} 144-3 14-2 19.1 _700 96.6 68.6 

= 145$+34 14-3 19.2 800 796 1] 78.4 14 

47 1146.31 14-4 19-3 900 895.7} B82] - | 

48] 147-3] 14+5 19-4 [1000] 995.2 98.0 | 

49| 148. 3] 14-6 19.5 00 199. 4196.0 

1 8 19-v11300©129585.61294.0 

Dit] Dep. [Let Lai, Bi | Des. | Lac. | 
7 + Pamts. 


| 
[ 
8 X 2 oF 8 | 


Difference of Latitude and Departure: 


3. Point. | E 
— » [Dep Diſt. Dif 
Let, Dep, _ _ — 
— — 149 4 er 201 
01. o 00.1 150. 3122.3 02 A 
e Wh, 151.3]22.4|| oz z 
03.0| 09.4 152.3 22.6 og | 4 
24.04 00.6 153-3122.7}] Og — 
04 9] 00-7 — 6 
nn 1 bad 4 BL; Fn Ah 154+3|22 9 206 
05.91 00.9 155.3230 7 
$5+3123 
06.91 01.0 156.323. 2 08 8 
9.9912 157.323.314 9 9 
o8.9j01.3 168.323.810 1.10 
re At 4 — 159.2236121 11 
10.9 01.6 150.2 23 K 12 12 
11.9018 161.223.913 1 
=, O2Y 162.2]24.0]| 14 4 
13.9102.1 163.2]24.2] 25 — 
145 _ — 16 212 | "216 16 
i 8 C243 E +3 17 
I 165. 224.51 17 
* 16.5102.5 i65.2][24.6] 18 1 
bh 4 — 167.224.819 9 
44 19-8|02.9 Fat n 
4 — 16912511 22 
4 20.8|03.1 170 1025.2 22 63 
1 22.7 [03.4 : 24 16 
| 72 1025.5 x 
4 23-7193-5 173-11]25.7 _ 5 2 
24-7237 154-125 8] 226 : 
; 4-1125 
4] 25-71 04.8 7 
1 4 175.1126. o 10 
1 | : 71 94-0 156.1126.1 8 : 
i 37 hc 177.126 31 29 3 
3 28.7043 158.0 [264 30 = 
1 29.71 04-4 — — 11 
4 ö 0 — 179.0 26.5 231 J2 
4 * ** 180.0 26.7 2 1 
44 4 72 181 0]26.80] 33 y 
by 3 wo 1$3-0127.1 _35 — 
| — 84.027. 3 236 F 
4 35-6 0543 a Sr 
wh 615 18 5. 027.44 37 8 
i 3 8 2 186 027.6 38 to 
| 37-605, 186 9/27.7] 39 . 
LY 3 05.7 18.92%, 40 | 
4 1388,9123:0j] 30© 
if | 40.6 OU.C 189.9 19.2 400 55 | 
4d ny ug 192.028 6 709 - 
2 —— Fa 193 928.7] 500 b 
N 45 5] 96.7 | 194.9|28.9]| 909 6 
. 46.5 00. 9 4 195.8 29.0 [11000 
. +7-5497 Off 9 196.8 29. a zo P 
4 "2 — ber. Lac — 
518 „% Dep | Lat. — | 
„ — 1 . 
* . 1 ts. — 
ia : Ts Poin — Aothan 


"> 7 eo — — * * 
— = = 4 . £ Sz — 
- 9 * L 


Diff. erence of Latitude and Departure. 


Lit. E ut Dep. 
50.0 10.0[/to1 197.1, 39-2] 
51.0] 10.1}] 02 198.1] 39.4 
52-0] 10.31} 03 199.1] 39.6 
53.0 10.51] 04 200.1] 39.8 
$3:9} 10-7} 05 201.0] 40.0 
54-9 | 10.9 [1x06 201.0 40.2 
585911167 203.0 40.4 
56.91.30 08 204· 0 40,6 
$7-9} 11.5j] 09 205-0{ 40.8 
— £57 L- 295.9] 47:0 
59.811.911 296.9] 41.2 
60.8] 12.21] 12 207.9] 41.4 
61.812.313 208.9] 41.6 
62.8] 12.5 14 209.9] 41.8 
03-7 12.215 210.8 42.0 
64.7 [12.9116 211.8 42.11 
05-71 43-1]] 77 42.3 
66.713.318 42.5 
67.713.519 42.7 
68.6 13.7 20 42.9 
69.6 13-9 121 4531 
70. 614.0 22 43.3 
71.674.223 43˙5 
72.614·40 24 43-7 
E £9 
74-51 14-8126 221.6] 44.1 
75˙5 15-0 27 44-3 
76.5 15˙2 28 44.5 
17-5} *5 41} 29 44+7 
29S [25:20 39 [2275 49 
9-4 | 15 Sif131 [128.5 45-1 
$0.4 [16.0ff 32 129.5 45+3 
51.4116.2 33|130.4 45-5 
$2.41 16.4|| 34 131.4 $5-7 
$3-4]16.6] 35|[132.-4 | 65-9 
3116.830733 46.0 
5-3 17.0 37} 134.4 46.2 
317.2 38] 135.3 46.4 
87.3[17.4{]] 39 130.3 46.6 
88.3] 02:50.491 137-3 468 
89.2 17.8 [141] 138.3 58.5 
90. 218.0 42| 139.3 78. 
91.218.243 149.2 97.5 
* pr 4411412 117.0 
2 5 45192: 136 
94+1| 18.7145] 143.2 156.0 
95-1] 18,9]] 47| 144.2 175. 
19-11 48] 445-2 195 0 
19.3149 146.1 390.0 
— .=. $5.0] 
Lat. itt Dep. | Lat. | 


OI 


| 


— . — — 


. ele = wm. ©. SS. 


COS. AAS OE. Boe 


Difference of 


Latitude and Departure. 


1 2 Point. 


40 


S ® 2 = 0 * 
7 xe RAE GL LE a. <= — 


r «* „„ 


— 


2 8 * 28 
* * 


- 
— — 


— 


—— : a 7 .UÞkADQ@ 
_— 
BS. = 2 


"II 


= 


{Lt. | Deo. DiR| Lat, Deo. 
01.0 12.4|j301] 98.0 24-5 
— 12.6 oz] 98.924. 
02. 9 12.9 [03] 99.925. 0 
03. 9 13.1 041100. 925.3 
04-9 $3-4] 1 344 o5fio1.91 25-5 
8 13.6706 oz. 825 8 
13.9 073 103.8] 26.0 
14.7} o8} 104.8] 26.2 
14.3 o9 108˙7 26.5 
14.6 101106.726 7 
14.8 [f 11110%½ 72. o 
15•1 121108. 6 27.2 
15.3 131709. 627. 5 
15 6 410.6277 
183 1511116127. 9 
16.016112. 528.2 
16.3 171113. 528.4 
16. 5 18114. 528.7 
16.8 19 115.4 28.9 
1 Lens. 729.2 
17-3j11211117.4]29-4 
17-51] 22 r18.3]29.6 
17.71 231119-3|29-9 
_ 241120. 330.1 
8.2 25f121-3 39-4 
18.5 12612. 2 30.6 
18.7 2723. 230. 9 
19.0 281 124-21 31.1 a 
19.2 2925.1 173 : 
77:8] 29-4l| 39þ 126-1131 0 
19:7 [131g 127-2] 31-5 44-0] 
19.9} 321 128.0] 32.1 44.2 
20.2] 331 129.0] 32. 445 
20.4 34130. 32. 71 
20.7] 35] 731-0] 32.811 $: 4H 
20.9 130 131.9133. 0 45 3] 
21.11 371 132-91 33+3 454 
21-41] 38] 133-91 33- 4145-7 
21 6 29] 134.3] 33- +3145-9 
21-91] 40} 135.81 34.0 +31 40-2] 
22.1471 136.8] 34-7 [46. 
22.4| 421 137-71 34-5 
22.6 431 138.7 | 34-7 
22.8 44|139.7| 35-0 
23-11} 451 149-7135 21 9: 
23-311146] 141-6] 35-5 
23-6]| 47] 142+6| 35-7 
23.8 48 143-6 30.0 2 
241 49] 144-5] 36-2 
22431159} 145251355 
| Lat, bm Dep, | Lat, Ip 


— 9 5 
. EEE 
— — — - 7 


9 4 


6 2. Points. 


£4 
2 


EE - 


-- 


! 

' 
: 

* 
"i 
* 
1 
. 


—— ——ñꝛů k — . 


7 
4 
' o 


— * 


Ly 


— — 


kx = 


Aa 
ow + I Rx 


2 >8S $\=S+>+=1S3 == 


=77 


S[ESEEETSE® 


3 —— — — 
* r — 
Ld 


Difference of Latitude and Departure. 


I + Point. 


TY! Lat, {Dep Diſt, 
| Lat, 2 144. 5143-81] 201 
pit Lit. 96.7 oy * — 44-1 
ſolo 2.8122. [f 
i 8.69.9 53] 146-4 
1101.9 98. 30.21 54] 147-4 [44 7 
q192+9 99-5 30. 5 55 148.3 45-c 
Ur 157.2. 156] 149-3] 45-2 
144.3 101.4 8 = 150.2 45. 
17 — apt &-  24R + 4 
$107+7 02 104.3 3 0 | 60 153.1 46.4 
3131.9 1 
58.02 — 22 1 I 54-11] 46.7 
1199.6 02.9 106. 2 — — 47-0 
11 10.5 03.2 107.2 32•5 1 6.0 47+3 
2.38} 63] 15 
111124193 109.1133 al 651157.9147 9 
13-41 94.1 2003] 33-$] N 
ls 65 611166] 153.9] 48. 
151144 | 94-4 70 111.01 33-0] 67] 159.3] 48.4 
161 15+3 04-6 I12,0 + 63 160.8 48.7 
1119-31 04+ 112-91 34 {| 69] 161.7] 49.0 
U 17-21 05.2 113.9 2 70] 16257] 29.3 
1g 18-2] 05-5 | 114-81 34-00} 7c 163:6|49.6 
21 19-1 05s I15.51 35-111171 6 6 49 · 9 
— — L 724 104-0]. 
124 21.1 06.4 117.71 35-71} 73 166.5 50. 
23 22.0 06.7 118.7 22 "4 167. 5 . 
1175.05. 179.6 3-317 „ 
451249 120. 6 36.517 — avs 
ab 24. 121.5 36.8 "ye 170.3] 51.6 
1125. 122.51 37-11] 7 171-3] 51.5 
8126.8] 08. 1 123-51 374 29 172.3] 52 2 
29 27.8 08.4 1244 37+7 — 2182. 
128.71 08.7 125.4 | 35.0111 _— 32. 
* 0 82117425 
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Liſt tat. Dep. Diſt Lat. = _ Dep. Diſtf Lat. . = L at | 
xj00.8 335757 | 76-2 66.3||151| 1140) 0.0 rr 
2181.5 34.1] 02 77.0 v6.9 52 1147 * po: — 
3192.3 34-3 {| 03] 77-7167.5 53] 115+5| 100.4 03 | 153-2] 1 
4193-0 35+4|| 4 78.568. 2 540112101. og 154.001 

"= * 36.1 Iss. 9 5c[ 117.0] 101.7 og| 1549] 1 
61%. 5 36.7 [ich 80. 069. 5186 117. 1. 
os %% de SO) 2e 1820 
8100. o 38.008 81.5]70.8 $8] 119-2] 103.6 o$ 1870 J 
906.8 38.79 82.371.50 5012.0 104.3 o 157.71 

1092 2240 83-0]72.2|| 6c| 120.8] 105.6 — 158.51 
11 08.3 40.0111 83.8 72.d 161 121-5 105,6 nn 17 
12409 1 40˙7 [12 84.507350 620122 3 106.3 "I — I 
13 09.8 41-31} 13] $5:3074-1 63]123.0] 106, 13 160.8, 1; 
1470.6 42.0 14] 86.0748 641123 8] 107.6 14 | 161.5] 14 

S023 #2215] $93175-41] 65] 124:5] 228-20 15] 162.3] 4 

16111 433116 87 5170.1 166 125. 108. "2261 262cci 1 

| 17 12.8 44+0 |] 27 88.3 76.7 67112 6. 209-5 "bo 1634 — 

1813.0 44-6] 18] 89.77.40 6826.8 11.20 18 164.80 14 

1914.3 45-31] 19] 89.878.170 69 127.5] 110.9 19 165.30 14 

| BY 13-1 45:9 _20 _90.6 78-7 701 128.3] 111.5]} 20 7 $- 14 

| 211158 46.6121 91.31 7944 171 129.8 112.2 1660.8] 1 
22116. 6 47.2 22] 92.180. o 8 han 112.8 = 167.5 6. 

2317.4 47-9] 23] 92.880.773 130.6113. 5 23 168.3] 14 

2418.1 48.51] 24 93.681.300 74(131.30114.11 24 | 469.1] 14 

25 18.9 49-211 25] 94:3]32-0|| 75|132.1] 114.8} 2-| 169.8 

| 26|19.6 49-911126| 95-1182.6||176[132.8|115.4h 226] 170.6 

2720.4 50.5 27] 95-3183.31] 57[133.6]116.1 27| 171.3] 14! 

2821.1 51.2 28 90.684. 78[134-30116.8]] 281 172.1] 14 

| 29]21-9 51.3029 97.4]$4.6 791135+1]117-4]] 20 152.8] 15 

= DE 28-2135:3] Boj135:812:3-1]} 20 173.6 

"271234 $3-TN}131} 98 9185.91} 181[136.6[113.7] 2-1] 174-3 

| 32 24.2 53.8 32 99.6 $6.61] $2 137+41 119-4 32] 1751 152 

| 331249 54-41] 331100.4[S7.2]| $31138.1] 120.0 33] 175-8] 13 

34 25-7 55A 34[201-1187.9]] 84/138 9] 120.7] 221 176.6] 15 

— — ee eee 

3627.2 56.436102. 89.2186 140.4 122. "236 178.1 

| 3717-9 57-1 3711403 489.9 871141. 122.7 37 178.9 155 

2828.7 $7-7]| 380104.290. 5 88014123 30 38 179.6] 159 
39129-4 58.4 39 1104.981912 89 142.6 124.0 39 130.4 156 

2 . EEE 
4130.9 597/41 106.4 92.5 191 14421253 300 220.4 196 
421 31-7 60.40 4210. 293.1 92 |144+9] 125-9}} 400 301-9] 202 
431 32+5 6x.0 431107-9193-81] 93]145.7]126.6 500 377+4 328 

4433.2 61.7 A108. 94.5095 146.4] 127.3 60 452-5] 393 

IR =21[ 45} 229:4[25.3 1 951147-2] 127:9Þ 200] £23 5 

4634.7 63.4610. 295 8796 147.9 128.6 $00 03.8 

471355 53. 42010. 9 96.4 97] 148.7] 129. goo| 679-2 

4736. 64.31] 4811.79. 1 98]149.4] 129.90 754,7 

4037.0 764. 9 49112. 597.7 99150. 2 1 30. 5 20ο 1509 4 

22 -e. J 28.4 200 150.9 132 302264. 

6 | Vep | Lat. ¶Diſt Dep. ar. [[Did Dep | Lads: | 


— 


— 
—— 


re 


7 = I SAS 
* 


— 


— 
„ ˙»—— 
r 
S = — — 
10 , 
2 
„ 


- * — 0 
” 1 - 2 
22 Þ : 
» F — 
a 


= — 


— 
— —. 


Difference cf Latitude and Departure. 211 
42 Degrees. 


— — 
— 
F ˙ — A - 
. 


Dit, Lat, ee. Ditt Lat. Dep. jſt Lat. Pep. Diſt. ] Lat. Dep. | 
51 379 34-1103 75.0] 67 6||151|113.2]r04.0ff 201] 149.3] 134.5 | 
5238.6 34.81} 021 75.8] 68.2 5212.90. 02 150.1] 135.1 | 
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Shewing how many Miles anfaver to a Degree of Lon- 
 gitude, at every Degree of Latitude. 


— — - — 


—— 


Miles 


57-67 
57˙38 
57.06 
56.73 
56.38 
86.01 
55-63 
55˙23 
54.81 
54-38 
33-93 
53-40 
$2497 
52.47 


Miles 


$143 
50.88 
50.32 
49˙74 


35149-15 


18.54 


Miles 


41.68 
40.92 
40.15 
39-36 
38-57 


137-76 


35.94 
36.11 
35˙27 
34-41 
33+55 
32.68 
31-79 
30.90 


30.00 


2118.54 


* * bt — - 
3 — =; 
r - * 8 
— 1 p « : - = 

— — Fg —— — o . 
. — — — — 2 
= . 8 24 

= I 4 — —— = - - 


i 


| 
F 
[| 


17 4 } 
a 
| 0 f 
[1 om aA 

1 4 

. 
. 4 

. 

" #$. J 

1 

ö 
FL 


Miles 


29.09 
28.17 
27.24 
26.30 
25.36 
2441 
23.44 
22.48 
21.50 
20.52 


19.33 


17-54 
16.54 


19:53 


51.96 


TABLE 


21 


Table of Meridional Miles; 


TABLE x. Of Meridional Miles. 


S& 


S 


© ow O leo 


„ wt Wau 
4-4-3 + 


1.0 
2.0 
3-0 
. 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 


122.0 


23.0 
24.0 
25.0 
26.0 
27.0 
28.0 


29.0 


83. o 
84.0 
85.0 
86.0 
87.0 
88.0 


89.0 


Miles 


120.C 
121. o 
122.0 
123-0 
124-0 


3 


Miles 


I80.1 
181.1 
182.1 
183.1 
184.1 


125.0 
126.0 


0127. o 


128.0 


129.0 
1300 
131.0 
132.0 
133-0 
I 34-0 
135.0 
136.0 
137.0 
138.0 
139.0 
140.0 
141.0 
142.0 
143.0 
144. 
145.0 
146.0 
147.0 
148.1 
149.1 


185.1 
186.1 
187.1 
188.1 
189.1 
190.1 
IQ1.1 
192.1 
193.1 
194.1 
1951 
196.1 
197.1 
198.1 
199.1 
200.1 
201.1 
202.1 
203.1 
204.1 


205.1 
206.1 
207.1 
208.1 


209.1 


4 


Miles 


240. 2 
241.2 
242.2 
243.2 
244+2 
245+2 
246.2 
247.2 
248.2 
249.2 
250.2 
251.2 
252.2 
253.2 
25 4.2 
255.2 
256.2 
267.2 
258.2 
239-5 
200.3 
261.3 
262.3 
263.3 
. 
265.3 
266.3 
267.3 
268.3 


1269.3 


— 


Miles 


55554 
301.4 
302.4 
303. 4 


304-4 


305˙4 
306. 4 
307˙4 
308.4 


309.4 


310.4 
311.4 
312.4 
313-4 


314-4 


315˙4 
316. 5 
317.5 
318.5 


319-5 


320.5 
321.5 
322.5 
3235 
45 
. 
326.5 
327˙5 
328.5 
329-5 


7 


Miles 


— 


421.1 
422.1 
423.1 
424.1 
425.11 
426.1 
427.1 
428.1 
429.1 
430.1 
431-1 
432.1 
133˙1 
434-2 


| 


435-2 


436.2 
4375 
4.38.2 
439+2 
440.2 


441.2 
442.2 
443-2 
444-2 


445-2 508. 


440.3 
447-3 
448.3 
449.3 


450.3 


Equation ſubtracti ve. 


0.1] o. 6 1.0] 1.5 [1.9] 2.3 2.9 


3˙3 


Table of Meridional Miles. 


1. Miles 


85 


q 


99.0 


91.0 
92. o 
93-0 
94-0 


Miles 


150.1 
151.1 
152.1 
153.1 


95. 
96.0 


97-C 
98.0 


99.0 


I55.1 
156.1 


157.1 
158.1 


159-1 


I 54.1; 


Miles 


210.1 
211.1 
212.1 
213.1 
214-1 
215+1 
216.1 
217.1 
218.2 
219.2 


4 


Miles 


270.3 
271.3 
272.3 
273˙3 
2743 
275˙3 
276.3 
277˙3 
278.3 
22225 


loo. o 
101. o 
102.0 
01103.0 
104.0 
105.0 
106.0 
107.0 
108.0 
109.0 
110.0 
111.0 
112.0 
113-0 
114.0 


160.1 
161.1 
162.1 
163.1 
164.1 


165.1 


166.1 
167.1 
168.1 
169.1 
170.1 
171.1 
172.1 
173.1 
174.1 


220 2 
221.2 
222.2 
223.2 
224.2 


225.2 
226.2 
227.2 
228.2 
229.2 
230.2 
231.2 
232.2 
233.2 
2342 


115.0 
116.0 
117.0 
118.0 
119.0 


175.1 
176.1 
177.1 
178.1 


179.1 


2352 
236.2 
237.2 
238.2 


Wat 


280.3 
281.3 
282.3 
283.3 
284.3 
285.3 
286.3 
287.3 
288.3 
289.3 
290.3 
291.4 
292.4 
293˙4 
294-4 
295-4 
296.4 
297˙4 
298.4 


299.4 


Miles 


339.5 
331.5 
3323 
333˙5 
334-5 


335+5 
356.5 
337.5 
338.6 


3396 


340.0 
341.6 


242.6 


343-5 |- 


344-0 


345-6 
346.6 
347-0 
348.6 
349-0 
350.6 
351.6 
352.6 
353-9 
354-0 


DH: 
35 

357-6]. 
358.7 
359˙7 


Equation ſubtractide. 


— 0.3] 0.8| 1.3 


1.7 | 


2.1 [ 2.6 | 


3.0 3 3-9 


ff 


- — _ — 1 m 
* 8 — — — — 
— — — — 


* 7 — 2 


2 


— 
=. — 


Son 


— 2 


** 


ed — 
— hz 2 E > 
- — - - 
1233 * I — 2 
8 = =—_ — a 
a - 8 — — => 


1 . _ 7 =. — — — — - 
— 4 < - — 2 — — — _ * — — — 
= - === - — — — — 5 2 — — 
— — 8 cy 5 * p 2 1 4 a y - JI = 2 
* 22 * 5 . - <YL<S. -.4 7 = * 5 4 
= — = — — > 
- 
. — _ —_ - - 
= — — - — 
4 — — — — 
2 . 2 . 
* = — — = x 4 _ = y - 


2 N — —= 


FEAST EA t 


r LS 
* — 


4 

T 
A 

' 

1 

; 
* | 
1 I 
11 
17 
* 4 
1 | 
| | 

| 1 | 
S's [ 


— — — — —— 


— — A. 


1 


218 


Table of Meridional Mates. 


lo ww . o| 


10 


— — 


12 


13 


Equation ſubiracti ve. 


4-1 46 5-1] 


5-5| 


5.9| 


* 


3er . s o \> & & col 


Table of Meridional Miles, 


—— 


10 


12 13 


—— — 


Miles 


756.1 


757.1 
758.1 


14 


Miles 


879 6 
880.6 
881.6 
882.7 
883.7 
884.7 
885.8 
886.8 
887.8 
888.9 
889.9 
890.9 
892 © 
893.0 
894.0 
895-1 
896.1 
897.1 
898.2 
899 2 
900. 2 
901.2 
902.3 
903.3 
90473 
905.4 


906.41 


907-4 
908.4 


999-5 


970-7 
971.7 


| 


1013.4 


Miles, 


— 
1004.9 
1005.9 
1006.1 
1007.1 
1008.1 
1009.2 
1010.2 
1011.3 
1012.3 


1014.4 
1015. 

— * 
1017.5 


22 2 — - — 8 47 = WS — 
8 — —— => —> : - 
—  - . . — F = 


— -- — 
2 —— 


1018.64 


1019.6 
1020. 


1021.7 


1022.7 
1023.8 
1024.8 
1025.9 
1026.9 
1028.0 
1029.0 
1030.1 
1031.1 
1032.23 
1033.2 


1034.3 


* 
i 
i 
'N 
4 
I 

4 

if 

« 
4 
4 
9 
1 


Equation ſubtrafrve. 


"2" 


" $a] $2] G1 | 6-7] 69] 714 


4 


N 
, *, 
5 * 
8 # 
4 » 
1 y 
. 
* 
»% 
4 
— 
« $ 
= 
. 
& ' 
= 1 7 
U 
i 4 
oy 
* 

» 4 

* 
I 
[7 „1 — 
| * 
) 
1 0 . q 
. Th 
, 7 * 
* £ v 
. 0 
N 1 
15 4 | 
11 
N 
1 9 
1 5 
1 7 5 
1 . — 14 
* 
a 1 

105 4 

" 95 — 
1 
1 
0 1 5 
l 
" i 
WH. 
ys 
Ws 
118 4 
, | F 
», oy 
* g 
by * 
* 
1 "Y 
: . 7 
5 * ol 17 
” * * ot 1 
. Tm 
i 5 * i 1 
w * 
q * 4 
WW [7 h 
+8 
. [ 

1 n 
0:29 
bu 4 
= | [ 
11 1 
y | 
N. 1 

” "5 

i 
i » 
'; l 
1 
yg 

[ t 
: 

] 
14 1 

8 * 

q 
. ? 

y 
1 \ 


8 — — oo — — 
7 I : * 1 
n. 5 = ——_— 
- n jay 
- 


| 
| 


n o 


Table of Meridional Miles. 


= 


10 


18 


Miles. 


1098.2 
1099-3 
I 100. 3 
1101.4 
1102.4 


1103.5 
1104.5 
1105.6 
1106.6 
1107.7 
1108.7 
1109˙8 
1110.8 
1111.9 
1112.9 


1114.0 
1115.0 
1116.1 
1117.1 
1118.2 


1119.2 
1120.3 
1121.3 
1122.4 
1123.4 


1124.5 
1125.8 
1126.6 
1127.6 
1128.7 


19 


Miles. 


1161.5 
1162.5 
1163.6 
1164.7 
1165.7 
1166.8 
1167.8 
1168.9 
1170.0 
1171.0 


1172.1 
1173.1 
1174.2 


1175.2 
1176.3 


20 


Miles 


1225.1 
1226.2 
1227.3 
1228.3 
1229. 4 
1230.4 
1231.5 
1232.6 
1233.6 
1234-7 
1235.8 
1236.8 
1237.9 
1239.0 
1240.0 


1177-4 
1178.4 
1179-5 
1180.5 
1181.6 
1182.7 
1183.7 
1184.8 
1185.8 
1186.9 
1188.0 
1189.0 
1190.1 
1191.1 


1192.2 


1241.1 
1242.2 
1243.2 
1244.3 
1245-4 
1246.4 
1247-5 
1248.0 
1249.0 


1250.7 


1251.8 
1252.8 
1253.9 
1255.0 
_ 


— — 


Miles, 


I 289.2 
1290.2 
I291.3 
1292.4 
1293.5 
12945 
1295.6 
1296.7 
1297.8 
1298 8 
1299-9 
1301.0 
1302.0 
1303.1 
1304.2 
1305.3 
1306.3 
1307. 
1308.5 
1309.6 


1310.5 
1311.7 
1312.8 
13138 
1314.9 


1316.0 
1317.1 
1318.1 
1319.2 
1320. 3 


Equation ſubtracti ve. 


8.3 


8.5 


8.9 


Table of Meridional Miles. 


| 
21 


4 


Miles. 


1321.4 
1322.4 
1323.5 
1324.6 
1325-7 
1326.7 
1327-9 
1328.9 
1330.0 
1331.0 


1332.1 
1333.2 
13342 
1335.2 


1337+5, 
1338.0 
1339-7 
1340.7 
1341.8 
1342.9 
1344-0 
1345-0 
1340.1 
1347-2 
1349-3 
1349-4 
1350.4 
1351.5 
1352.6 


1335.4 


22 


Miles. 


1386.1 
1387.2 
1388.3 
£2 
1391.5 
1392.6 
1393+7 
1394-5 
1395-8 
1396.9 
1398. o 
1399.1 
1400. 2 
1401.3 
402.4 
1403.4 
1494-5 
1405.0 
1406.7 
1407.8 
1408.8 
1409.9 
1411.0 
1412.1 | 


1413-2 
1414-3 
1415-4 
1416.5 
1417.6 


Equation ſubtractiwe. 


. * 


9.2] 


3 


if 


— 


— = SAS <<; 
5 — * 
2 ES” 


| 


— 
— 2 
”” WS - 


IM . = de 
A Ces Fe 


—— 22 L —_ > - 
— 2 EE rant: ar: wo 


—— 
= Sa TEST. 


> — 


— — — =” _— — — — 
p 4 
— D* — ; 
++ — EX: a= 2+ Sn. wx — 


* — 
Wn — 


— — — 
— — 
- 


—=z — 2 
— 0 


1 


222 


Table of Meridional Miles. 


BW « 


— 


IO 


23 


26 


— — 


Miles. 


1616.5 
1617.6 
1618.7 
1619.8 
1620.9 


1622.0 
1623.2 
1624.3 
1625.4 
1626.5 
1627.6 
1628.7 
1629.8 
1631.0 
1632.0 
1633.2 
1634-3 
1635-4 
1636.5 
1637.7 
1638.8 
1639.9 
1641.0 
1642.1 
1643.2 
1644-3 
1645-5 
1646.6 
(6047-7 
1648.8 


28 
| 


Miles. 


1751.2 
1752-3 
1753-4 


911754-0 


17557 
1756.8 
1758.0 
1759-1 
1700.2 
1761.4 
1702. 5 
1763.6 
1764.8 
1705-9 
1767.0 
1768.2 
1769.3 
1770.5 
1771.6 
1772.7 


1773-9 
177349 
1776.1 
1777 :. 
1778.4 
1779˙5 
1780.6 
1781.8 
1783. 


We 


Equation ſubtracti ve. 


10.6 [ 10.9 11.4 11.9 12.2 12-6 | 15-2} 


G. e . . 


Table of Meridional Miles. 


223 


D.] 24 


— —uÜ— 
8 


MMiles. 


* 
— — 


3015 17. 0 
1115 18.1 
3211319.2 
3152.3 
j4[1521.4 
5618 22.5 
36[1523-5 
7 [1524-7 
33]1525-8 
39 1526.9 
1015 28.0 
111529. 
211530. 2 
(43[1531.3 
4 1532.4 
5115335 
4]1534-6 
7115357 
(311536.8 
1911537-9 
5015 39.0 
fl]1540.1 
2115412 
311542.3 
7543-4 
715445 
56|1545.6 
[1546.7 
8$]1547.8 


9 1 


P 


25 


Miles. 


1583.2 
1584.3 
1585.4 
1586.5 
1587.6 


1588.7 
1589.8 
1599-9 
1592.0 
1593.2 
1594-3 
1595-4 
1596.5 
1597.6 
1598.7 
1599.8 
1600.9 
1602.0 
1603.1 
1604.3 
(005.4 
1606.5 
1607.6 
1608.7 
1609.8 
1610.9 
1612.0 
1613.1 
1614.3 


we; 


_ 


26 


Miles. 


1049-9 
165 1.0 
1652.2 
1053-3 
1654-4 
1655.5 
1656.6 
1657.8 
1658.9 
1 660.0 
1061.1 
1662.2 
1663.4 
1664.5 
1665.6 
1666.7 
1667.8 
1669. o 
1670.1 
1671.2 
1072.3 
1673.4 
1674.6 
1675.7 
1676.9 
1078-0 
1679.1 
1680.2 
1681.3 
© Gig 


27 


Miles. 


17173 
1718.4 
1719.5 
1720.7 
1721.8 
1722.9 
1724. 0 
1725.2 
1726.3 
1727.4 
1728. 6 
1729-7 
1730.8 
1731.9 
1733-1 
1734-2 
1735-3 
1736.5 
1737-0 
1238.7 


1739·9 
1741. o 
1742.1 
1743-2 
1744-4 
1745˙5 
1746.6 
1747-5 
1748.9 


On” 


Miles. 


1785.2 
1786.4 
1787-5 
1788.6 
1789.8 
1790-9 
1792.1 
1793.2 
17943 


1795512 


1796.6 
1797.8 
1798.9 
1800.0 
1801.2 
22 — 


1802.3 
1803. 5 
1804.6 
1805.7 
1806.9 
1808.0 
1809.2 
1810.3 
1811.4 
1812.6 


1813.7 
1814.9 
1816.0 
1817.2 
1818.3 


. 


Miles. 


30 


1923.1 
1924.3 
1925.4 
1926.6 
1927.8 
1928.9 
1930.1 
1931.3 
1932.4 
1933-6 
1934.7 
1935-9 
1937.1 
I938.2 


1939-4 


1940.5 
1941.7 


1942.9 | 


1944.0 
1945.2 
1946.4 
1947-5 
1948.7 


311949-9 


1951.0 
1952-2 
953-4 
1954+5 
1955-7 


1950-9 


— O—R 


Equation ſubtractiwe. 


10.8] 11.4 | 11-6] 12.41] 12.4 12.8 


Miles, | 


— 


2» 


. 


— 


—— > . 
-— —_ 
_ * — 
. 
* 8 = _ 4 


* . 


* 


— — — 3 — äͤ—ẽ,üö — — H — 
= o 


- -— Þ I Ev 
2a. 2+ ri. aw . 
_ * 


> — — TY — * I, I 
—> —ñů — — fe —˖»—— tee + 6 —_ — 
— — . - Y ww * = >. Sh, 4 
"I Sf B 
2223595 * - — — 
wy a... 


224 Table of Meridional Mil. s. 


| | 
= TW 1H] 36 | 37 


Miles. | Miles. Miles. Miles. | Miles. | Miles. 


— ——_—____—— 


A 

5 
I 

— 


= | 
= 
2 


1958.1 |2028.4 |2099.0 [2171.5 [2244-3 | 2318.0 2392.7 
1959.2 |2029.6 |2100.7 [2172.7 [22455 | 2319.3|2393.9 
1960.4 |2030.7 [2101.9 [2173.9 | 2246.8 | 2320.5 | 2395.2 
1951.5 [2031.9 [2103-1 [2175.1 2248.0 2321.7-|2396.4 
1962.7 [2033-1 |2104-3|2176.3 [2249.2 2323.0 2397.7 
2034.321055 2177.5 [2250.4 | 2324-4 |2398.9 
1965.0|2035.5 2106.7 [2178.7 |2251.6 | 2325.2 |2400.2 
1966.2 | 2036.7 |2107.9|2180.0|2252.9 | 2326-7 |2401.4 
2037-8 [2109.1 |2181.2|2254.1 | 2327 92402. 
1968.5 | 2039.0 [2110.3 |2182.4|2255.3 | 2329.2 |2403.9 
10 | 1969.7 | 2040.2 [2111.5 [2183.6 |22506.5 | 2330.4 | 2405.2 
| 11 | 1970-9 |2041.4 [2112-7 [2184.8 |2257.8 | 2331.6|2406 4 
| 12 | 1972.0|2042.0|2113.-9|2185.0|2259.0 | 23329 [2407-7 
| 13 | 1973-2 |2043.8|2115.1 [2187.2 |2260.2 | 2334-1 |2409 © 
| 

| 


oO 
* 

Py, 

+ 


lo cow n 
— 
\S 
oo 
I 
NS) 


14 | 1974-4 |] 2044-9 2116.3 2188.4 2261.4 23353 | 2410-2 


15197562040. [211.5 [2189.6 [2262.7 | 2336.6|2411.5 
16 | 1976.8 |2047.3 [2118.7 [2190.8 [2263.9 | 2337.8 |2412.7 
117 | 1977-9 2048.5 [2119.8 [2192.9 | 2263.1 | 2339.0 244.0 
18 | 1979.1 [2049.7 [2121.0|2193.3 |2269.3 | 2340.3 |2415-2 
19 1980.3 2050.8 [2122 2021944 2267.6 2341.5 [2416.5 
20 1981.4 2052.0 [2123.4 [2195.7 2268.8 2342.8 [2417.8 
211 1982.6 205 3.2 2124.6 [2196.9 2270.0 . 2344.0 [2419.0 
| |22 | 1983.7 [2054-4 |2125.,8 [2198.1 |2271-2 | 2345-3 2420.3 
1 23| 1984.9 |2055.6|2127.0|2199.3|2272+5 | 2346-5 [2421-5] 
241985 1 2056.8 |2128.2 2250.5 2273.7 | 2347-8 2422.8 
125 1987-3 2058.0 2129.4 [2201.7 | 2274-9 | 2349-0 | 2424-0 
26 | 1988.4 [2059.1 |2130.6 |2203.0|2270.1 | 2350-2 [2425-3 
| 27 | 1989.6 |2060.3|2131.8 |2204.2|2277-4 | 2351-5 2426.5 
| 28 1990.8 | 2061.5 2133.0 [2205.4 |2278.6| 2352.7 2427.8 
1 29 pes 2062.7 e ane be 


— — — ng aa Eee po cores — 
* 


; + 


Equation ſubtracti ve. 


2 


13-8] 14.2] 14.51 15.0] 15.31 15-7 


— — 


bn ad 
* 


r 
ms 0 


| SV a © oo 'w Mo oO wwut'y O VI + do JS nu) ob to D 7 <> © % Wi 7 


Table of Meridional Miles. 


32 


Miles. 


2003.9 
2005.1 
2066.2 
2067.4 
20686 


2071. o 


2072.2 
2073.4 
2074.0 
20757 
2070.9 
2078.1 
2079-3 
2080. 5 


2051.7 
2082.9 
2084.1 
208543 
2080.5 
2087.7 
2088.9 
2090. 1 
2091.3 
2092.5 
2093.7 
2094.0 
2090.1 
2097.3 
2098.5 
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2135-4 
2136.6 
2137.8 
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2140.2 


2141.4 
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2143.8 
2145. 0 
2140.2 
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2207. 8 
2209.0, 
2210.2 
2211.4 
2212.7 


2213.9 
2218.1 
2216.3 
2217.5 
2218.7 


2147-4 
2148.0 
2149.8 
2151.0 
2152.2 
2153˙4 
2154-0 
2155.8 
2157+5 
2155-2 
2159-4 
2160 7 
2161.9 
2163.1 
2164.3 


21055 
2166.7 
2167.9 
2169.1 
2170-3 


2219 9 
2221.2 


2222.4 
2223.6 
2224.8 
2220.0 
2227.2 
2228.5 


2230 9 
2232.1 
2233-3 
2234-0 
2235-8 
2237. b 
2238.2 
2239-4 
2240.7 
2241.9 
2243-1 
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Miles. 


2545-0 
2546.2 
2547+5 
2548.8 
2550.1 
2351.4 
255 2.7 
2554 
"3433 
2556.6 
2557.8 
2559.1 
2560.4 
2561.7 
2563.0 
2564.3 
2565.6 
2566.9 
2568.2 
2509.5 
2570.7 
2572-0 
2573+3 
2574-6 
25759 
2877-2 
2578.5 
2579.8 
2581.1 
2582.4 
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2022.7 
2624. 
2625.3 
2626.6 
2627.9 
2029.2 
2630.5 
2031.9 
2633.2 
2034-5 
2635.8 
2637.1 
2638.4 
2639.7 
2041.0 
2642.3 
2643·6 
2644-9 
2646.3 
2647.6 
2648.9 
2650.2 
2651.5 
2652.8 
2654.1 
2055-4 
2656.8 
2658.1 
2059.4 
| 2600.7 
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2701.6 
2702.9 
2704.3 
2705.6 
2706.9 
2708. 3 
2709.6 
2710.9 
2712.2 
2713.6 
2714.9 
2716.2 
27175 
2718.9 
2720. 2 
2721.5 
2722.9 
2724.2 


2726. 9 
2728.2 
729-3, 
27 30.8 
2732.2 


27348 
2736.2 
2737˙5 
2738.8 
2740.2 


2804.7 
2725.5 ana 
2807. 4 
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2751.7 
2783.1 
2784.4 
2785.8 
2787.1 
2788.5 
2789.8 
2791.2 
2792.5 
2793.8 


2795-1 
2796.5 
2797-9 
2799-37 
2800.6 
2802.0 
2803.3 


2808.7 
2810.1 
2811.4 
2812.8 


2815.5 
2816.8 
2318.2 
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30 2506.5 [2583.7 2662.0 2741.5 [2822.3 |2904.3 [2987.7 
z1 | 2507.8 [2585.0 | 2663.3 [2742.9 |2823.6 | 2905.7 | 2989.1 | 
2| 2509.0 [2586.3 | 2664.6 [2744.2 |2825.0 |2907.1 | 2990.5 q * 
33| 2510.3 [2587.6 |2666,.0 [2745.5 |2826.3 [2908.4 [2991.9 Mid 
34| 2511-6 2588.9 2667.3 [2746.9 [2827.7 | 2909.7 | 2993.3 Sd 
35| 2512.9 [2590.2 [2608.6 [2748.2 2829.0 2911.2 | 2994.7 
36 | 2514.2 2591.5 [2669.9 2749.5 [2830.4 [2912.6 | 2996.1 
37 | 2515-4 [2592.8 [2671.2 [2750.9 [2831.8 2914.0 | 2997.5 
38] 2516.7 [2594.1 [2672.5 [2752.2 [2833.1 [2915.3 [2998.9 
39] 2518.0 [2593.4 12673-9 [2753-5 [2834-5 [2916.7 | 3000.3 
40| 2519.3 2590.7 [2075.1 [2754.9 [2835-8 [2918.1 | 3001.8 
41 | 2520.6 2598.0 2676.5 [2756.2 |2837.2 2919.5 | 3003.2 
42 |2521.8|2599.3 |2677.8 [2757.6 [2838.6 [2920.9 | 3004.6 
43 | 2523-1 | 2600.6 [2679.1 [2758.9 2839.9 [2922.3 | 3006.0 
44| 2524-4 [2601.9 [2680.5 | 2760.2 [2841.3 | 2923.6 | 3007,4 
45 | 2525-7 2603. 2268 1.8 [2761.5 2842.6 |2925.0 | 3008.8 
46 | 2527.0 |2604.5 2683. 11 2762.9 2844.0 |2926.4 | 3010.2 
47 | 2528.3 [2605.8 | 2684.4 | 2764.3 [2845.4 | 2927.8 | 3011.6 
482529 5 [2607.1 [2685.7 |2765.6 [2846.7 [2929.2 | 3013.0 
49 | 2530.8 [2658.4 |2087.1 [2766.9 [2848.1 [2930.6 3014.4 
50| 2532.1 [2609.7 |2988.4 | 2768.3 [2849.5 2932.0 | 3015-8 
51 2533-4 [2611.0|2689.7 | 2769.6 |2850.8 | 2933.3 | 3017-2 

2534-7 [2612.3 2691.0 [2771.0 [2852.2 [2934.7 [3018.7 

.0 2613.6 2692.3 [2772.3 [2853.6 [2936.1 | 3020.1 
54 | 2537-2 [2614-9 2693-7 [2773-7 | 2854-9 [2937.5 | 3021-5 
55 | 2538.5 2616.2 [2695.0 |2775.0 [2856.3 [2938.9 | 3022.9 
56] 2539.8 [2617.5 2696.3 | 2770.4 | 2857-7 2940.3 3024.3 
57 | 2541.1 [2618.8 [2697.6 |2777.7 [2859.1 | 2941.7 | 3025.7 
(5 | 2542-4 | 2620.1 | 2699.0 | 2779.9 | 2860.3 [2943.1 | 3027.1 
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3202.8 
3204.2 
340g +7 
3207.2 
3208.6 
3210.1 
3211.6 
3213.0 
3214-5 
3216.0 
3217.4 
3218.9 
3220.4 
3221.9 
3221.3 
3224.8 
3226.3 
3227.7 
3229.2 
3232.7 
3232.2 
3233-0 
3235-1 
3236.6 
3238.1 
33 39+5 
3241-0 


6 [3242-5 


3244-0 
3245-5 
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3291.6 
3293-+1 
3294-6 
3296.1 
3297-5 
3299-0 
3300.5 
3302.0 
3393+5 
3305-0, 
3306.5 
3308.0 
309-5 
3311.0 
3312.5 
3314-0 
331545 
3317.0 
3318.5 
3320.0 


33215 
3323.1 
3324-0, 
3326.1 
3327.6 


3329.1 
3330.6 
3332.1 
3333.6 
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3382.1 
3383.6 
3385.2 


3386.7 
3388.2 


3389-7 
3391-3 
3392.8 
3394-3 
3395-9 
3397-4 
3395-9 
3400.4 
3402.0 
3403.5 
3405.0 
3406.6 
3408.1 


3409-6 
3411.2 


3412.7 
3414.2 
3415.6 
3417-3 
3418.8 
3470-4 
3421.9 
3423-5 
3425-0 
3426.5 


3335˙ 
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3474-5 
3470.1 
3477-0 
3479.2 
2480.7 
3482.3 
3483.9 
3455-4 
3487. c 
3458.5 
3490.1 
3491-7 
3493-2 
3494-8 
3496.3 
3497 9 


3499-3 
3501.0 


3502.6 
3504-3 
3505.7 
3507+3 
3508.9 
3510.5 
3512.0 
3513-6 
3515.1 
3510.7 
3518,3 
3519.8 
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3159.0 
3160.4 
3161.9 
3163+3 
3164.8 
3166.2 
3167-7 
3169.1 
3170.6 
3172.1 
3173+5 
3175-0 
3176.4 
3177.9 
3179-3 
3180.8 
3182.3 
3183.7 
3185.2 
3186.6 
3188.1 
3189.6 
3191.0 
3192.5 
3194-0 
3195-4 
3195.9 
3198.4 
3199.8 
3201-3 
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3240-9 
3248.4 
3249-9 
3251-4 
3252.9 
3254 4 
3258.8 
3257+3 
3258.8 
3260.3 
3261.8 
3203-3 
3264.7 
3266.2 
3267-7 
3269.2 
3270.7 
3272.2 
3273-7 
3222 
3270.6 
3278-1 
3279-6 
3281.1 
3282.6 
3284.1 
3285.6 
3287.1 
3288.6 
3299.1 
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3336.6 
3338.1 


3339.6 
3341.1 


3342-7 
33442 
3345.7 
3347-2 
3348.7 
3350. 1 
3351.7 
3353-2 
33548 
3356.3 
3357-8 
3359-3 
3360 8 
3362.3 
3363.9 
3365-4 
3300.9 
3368.4 
3369.9 
3371.5 
3373. 0 


3374.5 
3376. o 
3377-0 


3379-1 
3380.6 
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3428.1 
3429.6 
3431.2 
3432.7 
3434-2 


3435˙8 
3437.3 
3438.9 
3440.4 
3442. o 


3443-5 
3445-0 
3446.6 
3448.1 
3449-7 
3451-2 
3452.8 
34543 
3455˙9 
3457-4 
3459-0 
3400-5 
3462.1 
3463.6 
3465.2 
3400.7 
3468.3 
3469.8 
3471-4 
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3968.0 
3969.7 
3971.5 
397 3-2 
3975.0 


3976.7 


3978.5 
3980.2 


3982.0 
3953 7 
3985.5 
3987.2 
3989.0 
3990.7 
2992-5 
3994-2 
3996.0 
3997-7 
3999-5 
4001.3 
4003.0 
4004.8 
4006.5 
4008. 3 
4010.0 
4011-8 
4013.6 
4015˙3 
4017.1 


880“ 


4311-4 
4313.2 
43 15•1 
4317.0 
4318.9 
4320.8 


4322+7 
4324-6 
4326.5 
4328.4. 
4330-3 
4332-2 
4334-2 
4336.1 
4338.0 
43399 
4341-8 
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3910. o 
3917.7 
39195 
3921.2 
3922.5 
3924.6 
3926.4 
3928.1 
3929-8 
3932-5 
3933+3 
3935-0 
3930-7 
39385 
3940-2 


3941.9 
3943+7 
3945+4 
3947.1 
39489 
3950.6 
3952.3 
3954-1 
39558 
3957.6 


3959-3 
3991.0 


6 3962.9 


3904-5 
3900.3 
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4920.6 
4022.4 
4024.2 
4225.9 
22.7 
1029 ·5 
4031.2 
4033-0 
4234.8 
4236.6 
4038.3 
4041-9 
4043-6 
4045-4 
4947 +2 
4949-0 
4050.8 
1052.5 
2283 
4056.1 
4057 ˙9 
4939-7 
4001.4 
4063.2 
4005.0 
4060.8 
4068.6 
4070.4 


4072.2 


1127.9 
412997 
4131.6 
4133+-4 
4135-2 
4137-0 
4138.8 
4140.6 
4142.5 
4144-3 
4140.1 
4147-9 
4149-7 
4151.6 
4153+4 
1155˙2 
4157-0 
4158.8 
4160.7 
4162.5 
4104.3 
4166.2 
4168.0 
416g 8 
. — 
4173+5 
$175+3 
4177.2 
1179˙0 
4180.8 
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4649-3 
4051.3 
4653-4 
4055-5 
4657-5 


4465 9.6 


4661.7 
4663.7 
4665.8 
4567-9 
4669.9 
407 2.0 
4074-1 
4676.2 
4678.2 
4080.3 
4682.4 
4684.5 
4686.6 


6 4688.6 


4690.7 
4692 8 


646949 


4097-0 
4699-1 
4701.2 
4703.2 
4795-3 
4707-4 
4799-5 


| 6a 


Miles. 


4775-0 
4777-1 
4779-3 
4781.4 
4783.5 
4785.7 
4787.8 
4790. o 
4792 1 
. Fs phy 
4796.4 
4798.5 
4800.7 
4802.8 
4804.9 
4807. 
4809.2 
4811.4 
4513.5 
4815-7 
4817.8 
4820.0 
4822.2 
4324-3 
4826.5 
4828.6 
4830.8 
4832.9 
4835-1 


4937-3 
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$9939 
4907 · 2 
4909 · 4 
4911.6 
4913.8 
4916.0 


4918.2 
1950.4 
4922.6 
4924-8 
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5959.5 
5041.7 
$044-0 
5046.3 
5048.6 
3050.9 
5053.2 
5055˙5 
5057˙7 
5060.0 


4927.1 
4929.3 
4931.5 
4933.7 
4935-9 
4938-1 
4949-4 
4942-6 
4944-8 
Wc? 
4949-3 
4931-5 
4953-7 
4950.0 
4958.2 
4960-4 
4962.7 
4964-9 
4967-1 
4909-4 


5062.3 
5064.6 
5066.9 
5269.2 
$271+5 
507 3-8 
5076.1 
5078.4 
5080.7 
5083.0 
5085-3 
5087.7 
5090.0 
5092.3 


5994-0 


5090.9 
5099.2 
5101.5 
5103.9 
5106.2 
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4407.8 [4587.8 |4711.6[4839.4 | 4971.6 [5108.; | 5250.5 
4469-8 [4589.9 [4713-7 [4841-0 | 4973-9 [5110.8 [5252.9 
4471-8 4591.9 [4715-8 [4543.8 | 4976.1 [5113.1 [52553 
4473-8 [4593-9 [4717+9 [4945-9 | 4978.3 [5115-5 [525747 
4475.8 [459%.0 [47 20.0 4848.1 4980.6 [5117.8 | 5260.1 
5 [4477+7 4598.0 [4722.6 [4850.3 | 4982.8 [5 120.15 262.6 
6479.7 [4000.1 [47242143525 | 4985.1] 5122.5 [5265.0 
4431.7 [4602.1 [4726.3 4854.6 4987.3 | 5124.5 
4483.6 [4604-1 [4728.4 [4856.8 | 4989.6| 5127.1 | 5269.8 
39 [4485.6 [4506.2 [4730-5 [4859.0 4991.8|5129.8|5272.3 
4487.6 [4908.2 [4732-6 [4861.2 | 4994.1 |5131.8|5274+7 
4489.6 [4610.3 [4734-7 [4863-3 | 4996-3 [5134-1 [5277-1 
4491.6 ]4612.3 4730.9 [4865.5 | 4998.6 [5136.5 5279.5 
4493.5 [4014.3 [4739-0 4867.7 5000.9 [5138.8 | 5282.9 
{414495.5 [4016.4 [4741-1 [4869.9 5003.1 [514..2|5284.4 
4497-5 [40.8.4 [4743-2 4872.1 5205-4 | 5143-5 [5280.8 
4499-5 [4020.5 [4745-3 4874.3 5997-6 ]5145.9|5289.3 
4501.5 [4022.5 [4747-4 [4876.4 | 5009.9 } 5145.2 |5291.7 
4503.5 [4624.6 [4749-5 [4878.6 | 5QIz.2 [5150.6 | 5294.2 
914505. 5 |4626.6]4751.7 [4880.8 | 514.4 [5152.9|5296.6 
4507.5 [4625.7 [4753-8 [4882.0 | 5016.7 [5155.3 [5299.0 
4509. 44030. [4755-9 [4885.2 5019.05157.65301. 5 
4511.4 4632.8 [4758.0 [4887.4 | 5021.2 510.0 [5303.9 
{4513-4 [4034.8 | 4760.1 [4889.6 | 5023.5 5162.3 | 5306.4 
[4515-4 [4636.9 4702.3 [4891.1 | 5025.8 | 5164.7 5328-3] 
5 [4517-4 [4039-0 [4704-4 [4894.0 | 5048.1 [507.0 [FZIH-3 
b14519.4 4641.0 4766.5 [4896.2 | 5030.3 [5169.4 [5313.7 
4521.4 [4043-1 [4708.6 | 4598.4 | $032:6 [5171.8 [5316.2 
4523-4 [4945-1 [4770.8 [4900.0 | 5034.9 [5174.1 [5318.6 
4525-4 [4647-3 [4772-9 [4902-8 $937-2 5˙5 53211 
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547 4-0 
5470-6 
5479-2 
5481.7 
5484-3 
5486.9 
5489.4 
5492-0 
5494-6 
5497-1 


5499-7 
5502.3 
5504.9 
65 507.5 
55 10. o 
615512 U 
55152 
5517.8 
552⁰.4 
5823.0 
[5525.6 

5528-2 
015530. 8 
5380.5 5533˙4 
5383:915536.0 
5538.6 
5541.2 
$543+7 [5 
5540-4 
5549-0 


| 


68 


Miles. 


5030.9 
5633+5 
5636.2 
5638.9 
5641-5 
5044-2 
5646.9 
5649-0 
—2 3 
965 55+O 
5657-6 
5660. 3 
5663. o 
5665.7 
5668.4 
5671.1 
5673.8 
5676.5 
5679.2 
5681. 5681.9 
5684. 7584.6 
5687.3 


5690. g 


5692.8 
5095-5 
5698.2 
5700. 
5703. 6 
5796.3 
5709-1 


69 


Miles. 


5794-0 


$797+4 
5800.2 


5803.0 
5805.8 
808.6 
5811.4 
5814.2 
5817. o 
8819.8 
5822. 5822 6 
5825.4 
5888.2 
5831. 0 
55339 
58307 
5839.5 


5845˙2 
5845.0 
5850. 850.8 
$853+7 
5856.5 
5859.3 
8862.2 
7885¹0 

7 9 
5870.7 
5873-5 
5876.4 


— _ 


5842.3 


70 


Miles. 


5966.061457.) 


5998.9 
5971.8 
$974+7 


5977-7 |0158.« 


5980.6 
5983.5 
5986.5 

5989.4 


5992-4] 


5995˙3 


5998.3 


6001.2 
6004.2 
6007.1 


6010.1 
6013. o 
6016.0 
6019.0 
6021.9 
6024-9 
6027.9 
6030.8 
6032.8 
6036.8 


6039.8 
6042.7 
6045.7 
6048.7 
6051.7 | 


23-7] 2348] 


24-0 


F 24˙2 24.4 2452 


24.6 


. > 
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Table of Meri dional Miles, 235 


1 66 67 68 69 % 1.9 72 


— —v—ͤ— — —_—_— — — 
— — 


M Miles. | Miles. | Miles. Miles. Miles, | Miles. | Miles. 


— — — —— 


0 5395-9 [5551-0 [5711.8 5879.3 [6054.7 [6239.0 [6433.2 
31 5400.5 [5554-2 [5714-5 [5882.1 [6057.7 [6242.2 [6436.6 
12 | 5493-0 [5550-8 [5717.3 |5885.0 [6060.7 [6245.3 [6439.9 
13| 5495-6 [5559-5 [5720.0 [5887.8 [6063.7 [6248.5 [6443.2 
5722.7 5890.7 6066.7 [6251.7 [6446.6 


\ has 4— 

— 
— 4 r 
——— _— - 


＋ E = _— - - - 
— how — = _ * 
„ —— co a.” 2 

„ 


3 
CE =o 


15 | 5410-6 [5504-7 [5725-5 ; 893.6 6069.7 [6254.8 [6449.9 
16] 5413-1 | 5567.3 5728.2 [5896.4 [6072.7 [6258.0 645 3,3 
37 5415.6|5569.9 |[5731.0|5899.3 [0075.7 [6261.2 645,6 
38|5418.1|5572.0 |5733-7 [5902-2 [9078.8 [6264.4 [6400.0 
19] 5420-7 | 5575-2 [5736-4 [5995-1 [6081.8 [6267.5 [6463,3 
40 | 5423-2 [5577-8 [5739-2 [5907-9 [6084-8 [0270.7 [6406.7 
41 | 5425-7 [5580-5 [5741-9 [5910-8 [0087.8 6273.9 [0470.0 
42 | 5428-2 [5383-1 [5744-7 [5913-7 [6090-8 16277.1 [6473.4 
43] 5430-8 | 5585.7 [5747-5 [5916-6 [6093-9 [6280.3 [6476.8 
14 | 5433-3 [5588.4 |[5750-2[59i9.5 [6099.9 [6283.5 [6450.1 
7 t5 | 5445-8] 5591.0 5753.0 [5922-4 [0099.9 [6286.6 [6483.5 
0 6b | 5438.4 | 5593+7 15755+7 [5925-2 [6103.0 [6289.8 [6486.9 
43 47 | 5440-9 | 5596.3 [5758.5 [5928-1 [6106.0 [6293.0 [6490.3 
6 48] 5443-5 [5599.0 [5761.3 [5931.0 [6109.1 [6296.2 [6493.6 
0 91 5440-0 [5001.6 [5704-0 [5933-9 6112. [6299.4 497-0 
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” 
. "of 
ö 0 
= 
| 
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I 
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2 8 838841. 


2 30 5449-5 | 5604.3 [5706.8 5936.8 [6115.1 6302.7 6500. 
5 515451. 15606.9 5769.659397 [0118.2 6305. [6503. 
. 8 520 5453.6 5609.6 [5772.3 5942.6 [6121.2 [6309.1 [6507-2 
1] WY [53[ 5456-2 [5612.2 [5775-1 [5945-5 [6124.3 [6312.3 [6510.6 
4 54] 5458-7 [5614-9 [5777-9 |5948:5 [127-4 [6315.5 [6514.0 
7 55 | 5461-3 [5617.5 [5780-7 [5951-4 [6130-4 [6318.7 [6517-4 
2.0 56] 5463-8 | 5620.2 [5783-5 5954.3 [6133.5 [6322.0 |6520.8 
343 57; 5406.4 | 5622.9 |57862 [5957.2 [6136.5 [6325.2 65 24.2 


5.0 58] 5408.9 5625.5 [5789.0 59060. 16139.6 [6328.4 [6527.6 
29 59] 5471-5 [5628.2 [5791.8 [5963.0 6142.7 [0331-7 9531-0] 
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Equation ſubtractive. 


eee 24:4|__ 24:0 [ 24-7 
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236 Table of Meridional Miles, 
| ! 9 
D. „ T7711] 3 
M Miles. | Miles, | Miles. | Miles. | Miles, | Miles 
E 6745-7 6970. 37210. 17467. 2 [7744-6 | 8045.7 
I 6749-4 [0974-2 7214.2 7471.7 [7749-4 | 8051.0 
2 0753-0|6978.1[7218.3|7476.1 [7754-2 | 8056.2 
3 0756.6 [6980.9 [7222.5 7480.6 [7759.0 | 8091.5 
4 6760.3 6985.8 7226.6 7485.0 7763.9 8006.8 
5 6763.9 6989.9 7230.8 |7489.5 7708.7 8072.0 
6 6767.6 6993.672349 7494.0 [7773-5 | 8077.3 
7 6771.2 [6997.5 7239. 17498. [7778.4 | 8082.6 
8 6774-9 7901-4 [7243-3|7502.97783-2 | 8087.9 
9 6778.5 7005.3 7247.5 7507. 47788. 1 8093-2 
10 6782.2 |7009.2|7251.6|7511.9 7793.0 80g8.z 
11 6785.8[7013-1]7255.8|7516.4 [7797.8 | 8103.8 
12 6789.5 7017.0 7260.0 75 20.9 7802.7 8109.2 
13 6793.2 7020.9 7264.2 7525. 47809. 0 8114.5 
14 6796.9 [7024.8 [7268.4 [7530.0 [7812.5 | 8119.8 
15 6800.5 [7028.7 7272.675345 [7817-4 | 8125.2 
16 6804.2 7032.7 7276.8 |75 39.0 7822.3 8130.6 
17 6807.9 7036.6 7281.075436 7827.2 8135.9 
18 6811.6 7040.5 [7285.2 |7548.1 [7832.2 | 8141.3 
19 6815.8 7044.5 [7289.4 [7552.7 [7837.1 | 8146.7 
20 6819.0 [7048.7 [7293.7 [7557-2 |7842-0 | 8152.1 
21 9 [0822.7 [7052.7 [7297-9 [7501-8 [7847.0 | 8157-5 
22 6826.4 7056.6 [7302.1 |7566.3 785 1.9 8162.9 
23 6830. 17060. 5 7306.407570. 9 7856.9 8168.3 
24 6833.8 7064.5 7310.675755 [7861.9 | 8173-7 
25 9 6837.6 7068.2 7314.9 7580. 17866 8 | 8179-2 
26 6841.3 7072.2 7319.107584.7 [7871.8 | 8184.0 
27 6845.0 [7006.2 7323.4 7589.3 7876.8 | 8190.1 
28 6848.7 7080. 17327.7 7593.9 [7881.8 | 8195-5 
29 ien 733207598. n 8201.0 
Equation ſubtraci ve. 
24.7 [24.8] 249] 25.2 25.2 25-3] 254 
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Fable of Meridional Miles, 


74 75 


— 4 


Miles. | Miles, 


7088.1 
7092.1 
7096.1 
7100.1 
7104.1 
7108.2 
7112.2 
7116.2 
7120.2 
7124.3 
7128.3 
7132.3 
7136.4 
7140.4 
7144-5 
7148.6 
7152.6 
7156.7 
7160 8 
Cy 

31.6 [7169.0 
7173.0 
7177.1 
7181.2 
7185-3 

7189.5 
7193.6 
71977 
7201.8 


0856.2 
6800.0 
6863.7 
6867.5 


ä 


— | 


76 


| Miles, 


7336.2 
73405 
7 344-8 
7349-1 
73534 
7357 ·7 
7362. 
7366.4 
7370.7 
7375.0 


73794 
7383.7 
7388.0 
7392-4 
7396.8 


7401.1 
7405˙5 
7409-9 
7414.2 


7423-0 
7427-4 
7431-8 
7430-2 
7440-6 


7445-0 
7449+3 
7453-9 
7458.3 


ö 


7418.6 76 


7462.8 | 


77 


Miles. 


7603.1 
7007. 7 
7912.3 
7617.0 
7621.6 
7626.3 
7630.9 
7635.6 
7640.2 
7044-9 


78 


Miles. 


7891.8 
7896.8 
7901.9 
7906.9 
7911.9 
7917. 0 
7922.1 
7927.1 
79322 
79323 
7942˙4 
7947+5 
7952.6 
7957-7 
7962.8 


—— — — 


7968.0 


7973-1 
7978.2 
7953-4 
7988.5 
7993-7 
7998 9 
8094.0 
8009.2 
8014-4 
8019.6 
8024.8 
8030.0 
8035.3 
8040. 5 


Miles. 


8206.5 
8212.0 
8217.5 
8223.0 
8228.5 
8234-1 
8239.6 
8245.1 
8250.7 
8256.3 
8261.8 
8267.4 
8273-0 
8278.6 
8284.2 
8289.9 
8295-5 
8301.1 
8306.8 
8312.4 
8318.1 
8323.8 
8329-4 
8335-1 
8340.8 
8346.6 
8352.3 
8358.0 
8303-7 
8369.5 
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Equation ſubtracti ve. 


223.7 


24.91 25-0 


25.1 25.2 25.3 


25-44 
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| 
| 
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Table of Meridional Miles, 


a 


D. 80 81 82 83 84 
1 — — 
M.] Miles. Miles. Miles. Miles. Miles. 
0 8375˙3 8739.1 9145.0 g605.9 10137.0 
1 | 8381.0 | 8745.5 | 9152.7 | 9614.1 | 10146.6 
2 | 8386.8 | 8751.9 [9159.9 | y622.4 | 10156.2 
. 8392.6 | 8758.3 | 9167.2 | 9630.6 | 10165.8 
_4 | 8398.3 | 8764.8 | 9174.4 | 9638.9 | 1o175.4 
5 | 8404.1 8771.2 9181.5 | 9047.2 l01385.1 
6 | 8409.9 | 8777-7 [9188.9 | g655.2 | 10194.8 
7 | 8415-8 | 8784.1 [9196.2 | 9663.8 | 10204.6 
8 | 8421.6 | 8790.6 | 9203.5 | 9672.2 | 102144 
9 | 8427.4 | 8797.1 | g210.8 | 9680.6 | 10224.2 
| 10 | 8433.3 8803.6 9218.1 9089.0 | 102340 
11 | 8439.1 | 8810.1 | 9225.4 | 9697.4 | 102438 
12 | 8445.0 | 8816.6 | 9232.8 [9705.8 | 102537 
13 | 8450.9 | 8823.2 | 9240.2 | 9714-2 | 10263.6 | 
14 | 8456.8 | 8829.7 | 9247.6 | 9722.7 | 102735 
is | 8462.0 | 8866.3 | 9255.0 | 9731.2 | 10283. 5 
16 | 8468.6 | 8842.8 | 9262.4 | 9739.7 | 10293. 
17 | 3474-5 | 8849-4 | 9269.9 | 9748.3 | 103035 
18 [8480.4 | 8856.0 | 9277.3 | 9756.8 | 10313.0 
Ig | 8486.3 | 8862.6 | 9284.8 | 9765.4 | 10323. 
20 | 8492-3 | 2859.3 | 9292.3 | 97740 | 10333-3 
21 | 8498.2 | 8875.9 | 9299.8 [9782.7 | 103440 
22 | 8504.2 | 8882.6 | 9307.3 | 9791.3 | 103541 
23 | 8510.2 | 8889.2 | 9314.8 | g800.0 | 10364-3 
_24 | 8516.2 | 8895.9 | 9322.4 | 9808.6 | 10374-5 
25 | 8522.2 | 8902.6 | 9330.0 | 9817.3 | 103843 
26 | 8528.2 | 8909.3 | 9337-5 | 9g826,1 | 103951 
27 | 8534-2 | 8916.0 | 9345.2 | 9834.8 | 104054 
28 | 8540.2 | 8922.7 | 9352.8 | 9843-6 | 104158 
29 | 8546.2 | 8929.5 | 9360.4 | 9852.4 | 10426-2 
Equation ſubtractive. 
| 25-5| 25-5| 25-7] 2-81 25d 


Table of Meridional Miles. 239 
80 81 82 83 84 
Miles, | Miles, | Miles. Miles. Miles, 
8552.3 | 8936.2 | 9368.1 9861.3 | 10436.6 
8558.4 | 8943-9 | 9375-8 | 9870.1 | 10447.1 
8504-4 | 8949-8 | 9383-5 | 9879.0 | 10457.5 
8570.5 | 8956.6 | 9391.2 9887.8 10468.0 
8576.6 | 8963.4 | 9398.9 9896.7 | 10478.5 
8582.7 | 8970.2 | 9406.6 9905.7 10489.1 
8588.9 | 3977-1 | 9414.4 | 9914-6 | 10499.7 
8595-0 | 8983-9 | 9422.1 | 9923.5 | 0510.4 
8601.1 | 8999.8 | 9429.9 9932-7 | 10521.1 
8607-3 | 8997-7 | 9437-8 | 9941.7 | 10531.8 
40 | 8613-5 | 9004.6 | 9443.6 | 9950.8 | 10542:6 
8619.6 | 9011.5 | 9453-4 | 9959-8 '| 105533 
8625.8 [9018.4 | 9461.3 9908.9 lo564.1 
8632.0 | 9025.4 | 9469.1 9978.0 [105749 
8638 2 | 9032.3 | 9477.0 9987.2 | 10585.8 
8044-5 | 9939-3 | 9484-9 | 9996.3 | 10596.7 
| 8650.7 | 9046.3 | 9492.9 | lo00g.5 1060.7 
8656.9 | 9053-3 | 9500.8 | 10014.8 10618.7 
8663.2 9960. 3 9508.8 | 10024.0 10629.7 
8599.5 | 9067.3 | 9516.8 | 10033.3 10640.8 
50 8675.7 | 9974-4 | 9524.8 | 10042.6 1065 1.9 
868 2.0 [9081.4 | 9532.9 [100519 10663. 0 
8688.3 9088.5 | 9540.9 | 1001.3 10674. l 
8094-1 9095.6 | 95489 | 10070.6 10685. 3 
8701.0. '| 9192.7 | 9557.0 | r10080.0 | r0696.5 
33 870%. 3 | g109.8 | g5og.1 | 10089.4 10707.7 
56 8713.6 | 9116.9 | 9573.2 | 10098.9 IC719-1 
57. | $720.0 | 9124.0 [9581.4 | 10108.4 107 30.4 
58 | 8726.4 | 9124.2 | 9589.5 | 10117.9 10741.8 
39. | 5732-7 |. 9138-4 | 9597-7 | 10127.4 | 107533 
Equation ſuòbtractive. 
ES e 25.8 25.8 


240 Table of Meridlonal Miles, 
D. 85 86 87 88 
| 1228 0 | e 
Miles. Miles. Miles. Miles. 
10764.7 11532. [125 22.3 | 13916.6 
10776.2 | 11547-0 | 1254.4 [139454 
10787.7 | 1561.4 | 12560.7 | 13924-4 
10799.3 | 11575-9 | 12580.0 | 14003.7 
108 10.0 | 11590-5 | 12599.5 | 14033-2 
10822.5 | 116005.0 | 12619.-1 | 14063.0 
10834.2 | 11619.8 | 12638.9 | 14093-0 
10845.9 | 11634.5 | 12658.6 | 1423.3 
10857.7 | 11649.3 | 12678.6 | 14153.9 
10869.6 | 11664.1 | 12698.6 | 14184.7 
10881.4 | 11679.1 | 12718.8 | 14215.8 
10893.3 | 11694.0 | 12739.1 | 14247+2 
10905.2 | 11709.1 | 12759.5 | 14278.9 
10917.2 | 11724.2 | 12780.0 | 14310. 9 
10929.1 | 11739 4 | 12800.7 1343.2 
10941.2 | 117547 | 12821.5 | 14375:-8 
10953-3 | 117700 | 12842.5 | 144087 
10965.5 | 11785.4 | 12863.5 |. 14441-9 
10977.7 | 11800.9 | 12884.7 144754 
10989 9 | 11816.4 | 12906.0 | 14509-3 
11002.2 | 11832.0 | 12927-4 | 14543+5 
11014.5 | 11847.6 | 12948.9 | 145781 
11026.9 | 11863.4 | 12970.6 | 14613.0 
11039-3 | 11879.2 | 12992.-5 | 14648.3 
1105.7 | 11895.1 |} 13014.4 | 14683.9 
11064-2 | 11911.0 | 13036.6 | 14719-9 
11076.8 | 11927-1 | 13058.8 | 14756.3 
11089.3 | 11943-1 | 13081.2 | 14793.0 
11102.0 | 11959.4 | 13193-8 | 14830.2 | 
11114-6 | 11975.6 | 13126.5 | 14867.8 
Equation ſubtractiue. 
25.8 25.9 | 26.0 | 26.0 | 


1 1 
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Table of Meridional Miles. 241 
85 86 87 7 a 

Miles. Miles. Miles. Miles. Miles. 
1112.4 | 11992.0 | 13149.3 | 14905.8 18082. 5 
11140.1 | 12008.4 | 13172.3 | 14944.2 | 18799.1 
111529 | 12024.9 | 13193.5 | 14983.0 | 1891g.7 
11165.8 | 12041.5 | 13218.8 | 15022.3 | 19044.7 
11178.7 |} 12058.2 | 13242.3 | 15062.1 | 19174-4. 
11191.7 | 12074.9 | 13265.9 | 15102.3 | 19309.2 
11204.7 f 12091.7 |} 13289.7 | 15143.0 | 19449.5 
11217.7 | 12108:6 | 13313.7 | 15184.2 | 19595.8 
11230-9 | 12125.6 | 13337.8 | 15225.8 | 19748.6 
11244.0 | 12142.7 | 13362.1 | 15268.0 |-19908.5. 

| 11257:2 | 12159.9 | 13386.6 | 15310.7 | 20076.4 
41 | 11270.5 | 12177.1 | 13411.2 | 15354.0 20252. 5 
42 | 11283.8 | 12194.4 | 13436.1 | 15397.8 | 20483.3 
43 11297.1 | 11211.8 | 13461.1 | 15442.1 | 20635. 1 

44 } 11310.6 | 12229,3 | 13486.3, | 15487.0 | 20843.5 | 
45 | 113240 |} 12246.9 | 13511.6 | 15532.6 | 21065.4 
46 | 11337.6 | 12264.6 | 135372 | 15578.7 | 21302.5 
q | 11351.1 | 12282.4 | 13563.0 | 15025.5 þ 215573 
(8 | 11364.8 | 12300.2 | 13588.9 | 15673.0 — I 
4 | 11378-4, | 12318.2 | 13615.1 | 15721.0 f.22131. 
0 | 11392-2, | 12336.3 | 13641.4 | 15769.8 | 22459 3 
jl | 11406.0'} 12354:4 þ 13668 0 | 15819.3 | 22821.5 
52 1419.8 12372.7 | 1369447 | 15869.5 | 23226.4 
(3 | 11433-7 | 12391.0 | 13721.7 | 15920.4 | 2268;.4 
$4] 11447-7 | 124095 | 13748-9 | 1597241 | 2215-3 
55 | 11461.7 | 12428.0 | 13776.3 | 16024.6 | 248421 
56 | 11475.8 J 12446.7 | 13803.9 | 16077.9 | 25609.2 
7 | 11489.9 | 12465.3 | 13831.7 | .16132.0 | 26598.2 
58 | 11504.1 | 12484.2 | 13859.8 | 16187.0 | 27992.1 
59 | 11518.3 | 12g03-1 13888.1 16242.9 | 30375-0 

Equation ſubtractive. 
: 25:9 E 25.9 | 26.0 | 426.0 | 26.0 
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TABLE XI. Of Minutes or Miles of the Equattr Z 
contained in every Degree of the Meridian; all, 
Length of any Arc of the Meridian, from the Equa- 

Tor to the Pole, in the Spberoid. 1 
Miles Mues "Miles Miles” 
from E- los] in | from E. from E. 
quator © þ cach | quator quator 85 
to any |, Deg. | to any to any [ 
Degree |» | of | Degree Degree 
of Lat. Lat. of Lat. of fat D 
,0000.00 | 30[ 59.72 | 1788.26 3584.88 mm 
$9-55[31159-72| 1847.98 3644-94 
11910 | 32159-74 | 1907.72 O7 | 3706.01 
| 178.65 [331 59-74 | 1967.46 3765.09 
238.21 134|59.76 | 2027.22 3825.18 — 
297-760 135159-77 2086.99 | 3885.28 
357-31 [36[59-77 | 2146.76 3945-39 
6| 416.87 [37]59.79| 2206.55 400g. gc 
| 476-44 [38] 59.80 | 2266.35 4065.63 — 
536.00 |39| 59.81 | 2326.16 4125.76 
_$95-57 [49] 59-82 | 2385.98 4185.90 
635-14 [41] 59 84 | 2445-82 4246.95 
714-72 [42] 59.85 | 2505.67 4306.2 188 — 
774-30 [43] 59-86 | 2565.53 4366.37 
833-89 [44|59-87 | 2625.40 4426.5 
893-48 45159-88 | 2685.28 4486.72 
953-08 [46|59-89 | 2745.17 | 4545-99" - 
1012.69 [47|59.90 | 2805.07 4607.09 
1072. 30 [4839.92 | 2864.99 4667.28 
1133.91 [4$| 59.93 | 2924-92 4727-48 
1191-54 [50 59-94 | 2984.86 4787.68 — 
1251.37 [5159.95 | 3044.81 4847-89 | 
64 [1310.81 |52|59.96 3104.77 4998.10 * 
1370-46 535997 3764.74 4968.31 
1430.12 |54[59-99 | 3224-73 [8 $028.58 — 
1489.79 [5560.00 | 3284.73 5088.75 | 
1549-46 5660.00 3344-74 5 148.97 1 
1609.15 [5760.02 3404.76 | 3209-15 
1668.84 |58|[60.03 | 3464-79 5269-4180 |— 
1728.54 [59|60.04 | 3524 83 5329.63 1 
1788.26 | 6ol60 Og | 3584.88 5289.85 2 
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Degrees of Latitude. 
7 1 1 20 | 25 | 30 | 32 | 34 36 
Re — - 
Declin.o 7% e 7e oe „„ zo yo 
1 : „ d Gln gf e e 
212 2 2|2 8| 2 12| 2 18] 2 210 2 25] 2 
3]3 3 33 123 18] 3 28/3 33] 3 37] 3 
4 | 4 + 414 15] 4 25 4 37] 4 43] 4 804 
51s os 5|5 19] 5 31] 5 4% 5 5416216 
6 0 616 2316 376 56.7 47 15] 7 
117 7 77 2717 4318 58168 27|8 3 
8]8 08 88 318 golg 15] 9 2719 3995 
919 © 9 9 35] 9 66610 24/0 37/10 52 9 
10 [10 oſio 100 38011 2111 3311 48012 4]12 23 
11 ofi1 1111 43hi2 gfiz 4313 ofig 18/13 38 
1212 0012 12112 47/13 103 53/14 1114 3/14 53 


19 1920 16021 322 5/22 34123 7123 43 
20 oſzo 2o0j21 200z2 10023 16023 47|24 2102 | 
oz 1 21/22 25123 18024 2725 oſz5 36120 18 


22 [22 O22 22123 29124 2425 38/26 1326 5 102 35 
23 23 99 23024 34025 3226 4927 26028 72 
328123 28/23 5125 4126 427 23'28 of28 421-9 29 
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32 45 
34 39 
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28 43 
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32 27 
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33 38 
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37 32 


38 29 
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20 57 
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27 39 
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42 34 


$147 40 
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48 53 
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45 15 57 


33 30 
36 11 
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38 57 
41 49 
44 49 


51 47 
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48 43 


49 21 
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51 24 
52 47 
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61 18065 22170 33/75 25 
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ABLE XIII. Of the Change of Azimuth, which the| 
Sun makes, in riſing from the Horizon one Degree of| 
Altitude, — T8 | . : 8 | 
: 5 Degrees of Amplitude, THEE 
5 — j_22_ 2 50 | 60 | 65 R212} 
#ſo gle tloviogſo clo go glo gle 1þ 
o o 0 0 © 0 0 0 o of 
8 7 $j. 264 I] Bei. an 30 
ö D 261. SE 0 60 anf6-1 
ö 151 16] 17 21] 25] 32] 38] 471 2jr 33 
8 20] 22] 23] 28] 34]. 45] 52]1 4|1 2442 6 
: 26| 28 30 30 43] 57]: 6|1 2278 z . 
l 30] 354 37] 45] $4]! 101 2211 41 * 1413 20] 
3 gol 42] 45] 551 12411 3912 32 42]4 2 
- 40] 50 531 61 18|1 40[1 5g|2 2713 144 50 
6 qi 52{__55sj1_811 2111 44]2 312 3213 21]5 © 
0 424 54 57] 101 24[1 4812 7/2 3713 285 1 
7 143] 561 oi 13]1 271 52/2 1202 433 36/5 22 
. 4 58061 2|1 15]1 30 5612 17] 2 493 44]5 33 
4 4511 of! 41 18]1 3312 O12 22|2 5513 52|5 45 
8 4661 2/1 611 21/1 3612 4/2 223 14 05 57 
4 4711 41! 9124/1 39]2 92 323 B14 96 10 
_ 4811 740 11]1 2711 43[2 14/2 3713 15[4 1816 23 
4 491 913% 30 4712 1912 43[3 2214 2716 37 
9 colt 1211161 331 5102 242 49 3294 366 52 
1 7 141 i911 3611 5512 2912 5513 3714 46]7 7 
57 gay 6 07 40:.0215 gens ons S513  BI3 SEN $717 2g 
53111 2041 2511 4412 412 4913 913 54] $17 4 
5461 2311 2814802 82 4513 164 35 20[7 57 
5511 26103101 5212 132 51/3 234115 3218 rg 
9664291 3511 5612 1812 5813 31 4 21 15 4518 34 
5711 33]1 39/2 % 24]3 613 394315 5818 55 
5811 3611 432 52 3013 1313 4814 4216 1209 20 
19 1 40% 47/2 1% 363 2003 524 53% 26 
601 44] 5/2 1602 4213 2884 65 416 41 
5111480 6/2 2112 4913 3514 15]5 166 58 | 
621 532 1/2 2;|2 563 45.]4 27|5 297 16 | 
631 5812 612 3413 413 5514 3915 43]7 35 | 
6442 3{42 1/2 4i]3 1214 54 525 59 7 56 | 
65]2 91% 5712 45 15 2014 1013; ONES! | 
66/2 1512 2312 5613 2914 3015 19 6 34 8431 | 
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2 2 + * 911 oO 10 9 
4 — 3 7 911 O10 0 O 
26 1 6 I 55 12 1 
y 6 9 n 3 I 
30 4 e | 1410 16 
5 Je 1 
34 g e e 
3803 1 
T1 IS e 22 
zo] 9 9 18 ann] < bu O 2 
$0 6 1211 1601 202 1 4 
25 . fu 
5 71 13 — 22 — % 2 Je 8 
"ly N 
x 8112 850 oo 7 . 
47 8112 N A 
801 911 e e. e 
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925 e 30 = 4 he 
5 10114 1612 =Z 13 5139 4210 * 
5 101418 IE O 46 49 
$52] 3 « 9174 32 440 ttlo ue 
531 5 e 140 % 53 
3415 11118 e 35 39 2 — 5 53 
"TIT 17 21 4 36 40 PII 
56] 6 N ies 519 620 Jn 5h. 
1 
1 
22 5 
7. 2012 3213 1 % fel 3 
1 7.14121 7133 9145 56 211 4|1 
G2| 8 rhe 2c . 59 5 40 An 
6j 15 * TI 49 7 61 611 1011 18 
9 1805 32140 33 ONE 122 
66 (21,2425 4815 6116 1 9161 
LI F[26 415 5616 911 401 26 
1 50|58 4\7 17 * 7 
3 0 7 6 2111 6 
+5 117 7 1 1 1 3 
5+ 64 9179] ws hp + 
1 71 
301 911 43 
A acts £4 
44 
541. 
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Table 0 


* Degrees of Declination. 

| 915 1611718 | 19 | 2o | 21 22 23- 
ELITE TELE 
o 5] 600 60 70 7Jo 70 8 80 9 
oo 1100 120 1210 1310 140 15/0 1600 16ſo 17 
1210 130 1410 1510 1610 17 180 190 20ſ0 21 
1,0 15/0 1600 170 190 200 210 22ſ0 230 24 
160 1800 190 2000 2100 2300 240 250 270 28 
18]o 2000 210 2300 2400 2610 2719 290 zoſo 32 
70% 2200 24% 2600 270 290 00 200 3400 30 
220 25]0 2710 2800 zoſo 320 34/0 360 3800 40 
440 2710 2919 3110 3319 3510 3710 390 410 44 
26/0 3ojo 32]o 3410 3010 3910 4100 4310 4510 481c 
2800 33/0 3519 3710 400 4210 4510 4710 5ofo 52 
zoſo 3610 3810 4919 43]0 4610 4970) 5110 54fo 57 
32 3919 4119 4419 4710 5010 5340 5% 5811 2|1 5 
34]0 4200 4519 48/0 5110 5410 5711 ofi 3 711 10 
3600 43/0 4810 51410 55/0 5811 11 511 81 1211 16 
380 4800 5219 5519 591 20/1 611 10/1 14]1 171 21 
1% 5210 $619 59. 31 71115 191 231 28 
Men 
43]o 5881 21 5/1 111 519 24/1 291 33 r 381 
144 oft 4 gf: 130/80 2211 2% 3211 3701 42 
511 211 711 1 1601270 2511 30/1 35/1 401 46 
4011 411 911 14/˙ ig]! 24/1 291 34/1 39/1 44/1 5c 
511 714 L211 7 27/1 3211 37/1 43/1 4811 54 
Eee 
49]1 1201 1711 2211 2801 3311 39/1 4511 50 57/2 3 
9% 1418 2010 25/1 3/1 3708 43/491 5512 202 8 
5 17/1 2311 29/1 3511 401 4711 5312 ofz 62 13 
52]1 200 2601 32] 3801 45/1 5111 5802 52 1202 19 
311 2301 29/1 3601 42/1 4902 56/2 3/2 102. 17/2 25 
£411 2712 3311 4011 461 5312 ofz2_ BJ2 1512 2312 31 
$511 30ʃ1 3711 441 511 5802 5/2 13]2 21]2\2g|2 35 
5911 34/1 4101 48]1 5512 312.1112 19]2 272 36/2 45 
15711 3711 45] 52j2 432 80.2 16/2 25/2 34/2 4302 53 
801 42/1 49 57/2 512 14/2 222 32|2 4102 5113 2 
591 4601 54/2 202 11]2 20/2 29/2 392 49]3 ʃ33 11 
— 81/1 59% 8/2 17]2 2602 35% 47j2 8803 913 22 
3 t 562 $52 14]2 242 3412..44|2 5513 713 293 34 
22 1/2 112 200z 3102 41 5213 513 183 3213 47 
6312 712 27/2 2712 38|2 50/3 423 1613 30/3 4614 4 
042 13'2 2412 350 4712 5913 133 2813 44]4 , 2|4 24 
213 20.2 3313 .44]2 5713 2013. 2513 4214 14 3214-58] 
(6612 28 2 41/2 54'3 Bl3 23/3 3913 5314 21'4 50'6 of 
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For converting Time and Degrees, c. mutually 
into each other. | 
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Time Motion Time Motion [Time [Motion Time Motion 


| H. 0 / o 
/ / # 11 
| 7 17 1 | 
1 "TS 
2 2 | o 
#4 3 140 
1 4 I 
5 5 I 
'6 6 1. 
7 7 I 
8 8 | 2 
9 9 | 2 
110 10 2 
11 11 2 
12 12 3 
13 13 | 3 15 
14 11 | 3 30 
15 i 
16 16 4 © 
17 17 15 
19 18 30 
7 ig ' +4 
20 20 |5 
21 
22 Y 
23 
_24 | 360 || 1 
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TABLE XVII. Of Refraction. 
By Dr. Bradley. 
AppP-f —: App. App app.. 
Alt. Refr. Alf. gef. Alt Ref. Ale Refr 15 Re fr. 
enen --: * * A. EW 8 
ſo 033 off 4 50010 11 5 off 26 ft 560 56g | 24 
5132 105 © 9 54 4 531] 27 f 51 60 | 33 
10131 22 5 10] 9 38 4 47 28 fl 47] 61 | 32 
15/30 35 5 20] 9 2311 1514 40 29 l 42 62| 30 
[__22|29 gol|_5 39] 9_BY 4_341}_39 j} 38 GENE 
30028 22 5 49] 8 54 4 29 1 351] 04 | 2 
32128 5 5 5o] 8 4112 of 23 1 311} 65 | 26 
36127 30 6 9 8 28 4 16 1 28 66 | 2; 
40}27 of} 6 10] 8 15 2 4044 9 I 24] 67 | 24 
go[zg 42 6 20] 8 $ '3 1 21 68 | 23 
0124 29 © 30 7 51 3 57 118 6g | 22 
1 1023 200 6 40] 7 4013 4013 51 1 16 70 | 21 
1 20}22 15 6 50 7 goſ[i4 083 45 1 131] 71 | 19 
1 30]21 157 of 7 20 3 40 I 10] 72 | 18 
1 4020 1817 1] 7 11 3 35 182317. 
15019 25} 7 297 2 3 30 1 | 74 | 6 
2 18 35 7 306 53] 3 24 1 3175 | 15 
2 10117 48 7 40] 6 45 3 17 1 1] 76 | 14 
2 20017 47 50 61 3 10 5917713 
239016 2408 982. Us 
2 40 ij 45 8 10 6 23 2 59 46 55/791 
2 50015 gf 8 20] 6 15} 2 54 47 53/ 80 | 10 
3, 9114. 35] 8 30| 6 8/18 30, 49 48 | 511] 81 2 
31014 4 8.40] 6 1][19 ofz 44] 49 49 82 
3,20]13 34} 8.50} 5 55119. 30|2 39} 50 | 480 B3| 7 | 
3 30013 ol g of 5 48020 ofz 35 400 84 | 6 
3 4/12 40 9 10] 5 4220 3oſz 31 441] 35| 5 
3 Soſi2 15] 9 20] 5 3621 612 271 431 $6 | 4 
4 01 5t]} 9 30] 5 31021 302 24 411] 87 | 3 
4 1011 29/9 400 5 2522 oſz 20 4ol 88 | 2 | 
4 2511 811 9 col 5 20023 ofz 14 381] 89 | 1 
4 30110 48% of 5.15124 of 7157 | 37] 99| ©) 
4_ 42/10 221 1H g 7ilz2s olz 2 58 1 35 : 
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Dip of || Of the Suns. BY 
| the Ho. Parallax || Of the Sun's Semidiameter. 
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the Sea. || tude. * F 
#-- 5 | 
: & | 
ht] ,* | 
Hep S ö The Sun's 
the Ey 5 Altit. [Para] Days | Semidia- Days 
LEW | of the | meter. | of the | 
ws Month, 4 R Moath. 
Feet, ls N N 
i lo 571] oP] January 10 16 19 f 
2 |1 21 20 | 8 11 4 9 21 
3 [1 39 34 2111 I 11 
4 115 45 5 Februa. 1 16 17 [1 Decem. 
. 9. 54 F 11} 16 15 [21 
| 6 12 20] _ 62 4 21} 16 1211 
7 2 31 60 = March i} 16 11 | Now | 
8 76 | 2 11} 16 8 [21 
g 83 | 1 ae 
— 2 Ip 1] 16 2 : Oct. 
12 4 11] 16. ofa _ 
a 21] 15 57 1 
1 May 1 15 54 i Sept. 
he it] 15 52 [21 
1 21015 ron | 
22, June 1] 15 49 f Auguſt 
» | | | 11115 48 [2 
1 
1 3 15 47 | July 
Jo | 4. 
- 5 39 
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TABLE XXI. Of the Sur's Rigbt- * Ee the 


Equation of Time. 
JANUARY. 
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| Leap Year. | Firſt Year. | Second Year. | Thard Year. 
1776 1780 [| 1773 1777 [1774 1778 | 1775 1779 
_| 734 1788 | 1781 1785 [1282 1786 | 1783 1787 
Ti Sun's [Clock | Sun's [Clock | Sun's Clock Sun's [Clock 
&| RtAſ-|before | RtAſ-[before | RtAſ-|before 
cen. inf the cen. inf the cen. in] the 
3 Time] Sun. Time] Sun. Time] Sun. 
19. DDD 114 7 
11118 47]4 118 gol 4 2118 49] 4 11 
12118 542918 54] 4 49118 53] 4 43 
3118 56] 4 57118 58} 5 17118 58} 5 11 
4119 5 24119 3f5 44119 2] 5 39 
| 5|»9 415 51|19 86 11]19 7] 6 5] 
1's 19 9 6 18] 19 12] 6 3719 11] 6 32 
1719 13] 6 44] 19 17] 7 3]19 15] 6 58 
1819187 919 21] 7 29|1g 28] 7 23 
1919 22] 7 349 25] 7 54|19 24] 7 48 
110119 26] 7 59] 19 308 1819 28| 8 12 
11119 31] 8 23] 19 34| 8 4219 330 8 35 
12 19 38] 9 819 37 8 58 
13] 19 43} 9 27[19 41} 9.21 
14 19 47] 9 49119 46] 9 43 
15 19 5110 1019 50010 4 
16]1 19 56110 - 
19 60 
20 4 
120 8 
20 13 
20 17 
20 21 
23120 22 12 20 | 20 25 
2420 2 — 3520 2 
1242.039242 20.33 
262 35% 2 20 38 
127 20 39113 15 | 2Q 42113 
128120 43113 26 20 46 
29 29 47113.37 20 50 
30 20 51113 4720 54 
31 883 * 58 
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21 7 
21 11 
21 15 
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14 12 
14 18 
14 24 
14 29 
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14 36 
14 39 
14 41 
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I4 41 
14 40 
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22 37 
22 4 
22 4 
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139 
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21 6 
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21 14 
21 18 
21 22 
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14 36 


14 41 
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14 43] 
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21 53/14 37 
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14 29 
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Leap Year.. | Firlt Vear. Second Te, | Third Year, 
177 1774 1778 
_ 14784 | 78513782 1786 
—| Sun's, I 4 Sun's Sun's jClock | Jun 
5| RtAſ-ſbefore | RtAL- RtAſ-ſbefore- 
1 cen. inſ the 
| Time] Sun. | 
kh TITTT] k 7] T7 |; 
22 9. 33 22 500/12 38 
22 56112 20 22 542 26 
22 5912 7 22 58112 13 
23 3|11 53 23 112 © 
23 7111 39|23 611 4323 C011 46 
23 11 23 9111 32 
23 14{11 23 121117 
23 18 10 54 23 16011 312 
23 *. 10 
23 25 10 30 
23 29110 6 10 14 
23 33-9 49 9 57 
23 301.9 32 9 40 
23 9 23 
238823 43] 9 -3 9 6 
23 47] 8 8 3.451 8 49 
23 508 22 8 27 23 8 31 
23 56008 5 8 9 23 508 13 
248 7 51123 667 55 
o 217.28 7_33 [23 69] 7 36. 
o 5 7 10 7 14| © 7 18] 0 3| 7 24 
o 96 51] 6 56] Oo 77 oo 67 6 
o 1266 33 6 37 | 0111641] o 10 6 47 
o 161.6 14 6 18] 01416 23] 0 14|6 28 
© 20]:6 55 5 59 |.0118]6 4] 0176 9 
0 24/5 37 5 410 22 5 45} 02155! 
0 275 18 5 220 251-5 27] © 5 32 
0 314 49 5 30 29 5 8 © 5 03 
© 34] 4 41 + 44 © 33] 4 50} 0.32] 4 54 
© 38] 4.22 4 26 | © 36] 4 31] © 4 36 
O 42] 4 3 4 7] 94914131 03947 
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a APRIL. | s 
Leap Year. j Firlt Year, | Second Year. | Third Year, 
1776 1780} 1773 1777 | 1774 1778 [1775 1779 
1784 1788 | 1781 1785 | 1782. 1986 [1783 1787 
— [Sun's |Clock | Sun's |Clock | Sun's [Clock | Sun's Clock 
Rt As- before RtAſ-[before Rt Aſ- before | Rt4f-jbefore 
8 cen. inf the cen. in] the cen. in] the cen. in] the 
Time] Sun. Time] Sun. | Time] Sun. Time] Sun 
D DD FLIER LEFTY 
1] 0-45] 3 45] © 45] 3 49 | © 44 3 5+] © 
2] 049] 327 | 048]3 31] 0471336] o 
310 333 80 52] 3 13 051] 318] o 
| 4] 0 56] 2 50] 0 55/2 55 0543 o| © 
5 JZ 53] 2 42/0 
Ff dT 4-8 20] © $$ 8.6]. 5 33:26 0 
|: 7j 57] 2 62 2] 1 5} 2 6] 1 
a 811 11] 140 1 100 1451 gf 149] 1 
911 15123114 1281 12 1 32 [r 
to 11801 2 1170.1 11 [ 1 1661181 
1. 1 22 0 50 121 0 55] 1 200 0 5g] 1 
12] 1 26] 0 34] 1 25 0 39 124 0.43] 1 
13] 1 29 0 19] 1 28/0 23] 1270 271 
44 1 3310 3 1320 81310 12} 1 
is] 1 37Joafrtt| 1 36ſoaft.7 1 35 oaft. 441 
16 14% © 26 1 39 0 22 | 1 38] © 19] 1 
[17] 1440 40 143037] 1 oO 33] 1 
181 1 48 9 54. 14710 511 047] 1 
91 151} 1 7 I gi] 1 4] 1 3 G61 
0 1 55]. 1.20 I 5a] 118] 1 11411 
zu] 1 59 1 33 158131] 1 57 1 26] 1 
12 2 31145] 2 2] 142] 2 1} 1.539] 2 
23] 2 6]1 57] 2 6155] 2 152] 2 
24] 2 10] 2 8 1 2s K 41.2 
5} 2 142 19] 2 13] 2 17] 2 12] 2 15| 2 
260 2 18] 2 29 2 47] 2 28] 2 2 26| 2 
7 2 21] 2 39 | 2 21] 2 38 | 2 2 36] 2 
| 2 25] 2 48| 2 24/2 48] 2 23] 2 45 2 
29] 2 29 2 57 [2 28] 2 56| 2 27] 2 53].2 
% 2 333 58 2 32] 3 4 2 31] 3 2| 2 
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JUNE. ; | 

Leap Year. , Firit Year. | Socong Year. | Third Year. 
| | 1770 1780 1773 17771774 1778725 1779 
284 17881781 1785 | 1782 17861783 1787! 
5 8 Sun's|Clock | Sun's Clock | Sun's [Clock 
{| 5] RrAC| after | RtAſ-| after | RtAC-| after | RtAC] after 
log cen. inf the cen. in the | cen.in| the cen. in the 
| 3 Time | Sun. | Time] Sun. | Time | Sun. Time] Sun. 
ID 1/1 J [b # [hi TIT] HIT TD 
—— — — — | — ; 
[1] 449] 2 35] 4 39 2 38] 4 37] 2 49] 4 30] 2 42 
| 2] 4 44] 2 26 4 43] 2 28 4 42]2 31] 4 41] 2/34 
[3] 445] 217| 4 47]2 19] 446]2 21] 4 45] 2 24 
14] #57] 2 7] 4512 9 459]2 12] 4 49 2 15 
L351 £$9.1.55 4 55|1 58] 45442 4| 4 52]2 5 
1.6] 5 © 140] 459148] 458|i51] 457154 
715 413505 3] 227] 5 2] 1.49] 5 1] 1 43 
TRE OE. SE WM SE CE 28E7 
9 5 12] 1 22 5 11] 1 14 5 10]117] 5 gf 1 20 
10 5.17] » of 5161 2| 5 14 5] 1301 9 
11] 5 21] 0 48] 5 200 0 50 5 190 53] 5 18] © 57 
2] 5 25] 0 36] 5 240 38] 5 230 41 5 22] 0 45 
13] $5 29 0 23] 5 28] 0 268 5 27/0 29 5 26| o 33 
14 5 33] © 11] 5 32] 0 13] 5 31] 0 16] 5 30 0 20 
. 37]obefz] 5 36% 1] 5 35]o 4] 5 3440 8 
16] 5 42] © 15] 5 4b. 12 5 3gſobetg| 5 33\obefs 
17] 5 46] © 28] 5 45] © 25| 5 4410 22 5 431-0 18 
8] 5490941] 549036] 54810 33 5 47] 0 30 
9] 554 0.54] 553]0 50] 5 521047] 5 54 0 44 
20 5 58] 1 7] 5 57] 1 3] 5 56] 0 59] 5 55 0 56 
21 6 2] 120] 6 1] 116] 6 / 1 12] 559% 1 9 
22] 6 6 33] 6 5 129 6 4] 126] 6 3| 1 23 
23] 6 11] 1.46] 6 10] 1 42] 6 8] 1 39 6 7 1 35 
24| 6 15} 1 59 6 14] 1 54] 6 13] 1 51. 4912 
36.192 11] 6 18] 2 2617202 461602 1 
26| 6 23] 2 24| 6 22] 2 20 6 21] 2 17] 6 20) 2 14 
[27] 6 27] 2 30 6 26] 2 32| 6 25| 2 29 6 24] 2 26 
28] 6 31] 2 48] 6 zo] 2 44 6 29g] 2 41] 6 28] 2 38 
291] 6 36] 3 o| 6 35] 2 56| 6 33] 2 53] 6 32] 2 51 
30] 6 49] 312| 6 39] 3 8] 6 38] 3 5 6 37]3 3 

| 


260 Right- Aſcenſion and Equation of Time, 


„ 
—y . 
__ *** wy | RY 


| 


1 — — 


Mi. 


5 l + v3 _ 9 


| JULY. Ah 
Leap Year. | Firlt Year. Second Year. | Third Year, 
1776 1780| 1773 1777 [1774 1775 [1775 1779 
1784 1788 | 1781 1785 [282 12861283 1787 
Sun's {Clock | Sun's Clock | Sut's Clock | Sun's Clock 
'RtAſ-|before | RtAſ-[before | RtAſ-jbefore | RrAſ-[before 
cen. inf the cen. inf the cen. in the cen. in the 
Time] Sun. |] Time] Sun. Time] un. [Time] Sun. 
E 
6 443 23] 643] 3 20 5 423176413 4 
6 48] 3 34] 6 47] 3 324 6 46] 3 29 6 45] 3 26 
6 52] 3 45 6 51] 3 43 6 501 3 40 6 49] 3 37 
6 561 3 56] 656] 3 54 6 541 3 52 6 53] 3 49 
7 ol 4 6 659] 4 4| 6 5804 2| 6 57] 3 59 
7 41416] 7 3[415] 7 214 12| 7 49 
7 91425] 7 8]4 24] 7 61422] 7 51419 
7 13] 4 35] 7 12] 4 34] 7 11] + 32 | 7 10] 4 29 
7 17] 4 44] 7 16] 4 43] 7 15] 4 49] 7 14] 4 38 
721453] 7 24533| 7191452] 21049 
7 2505 1] 7 2414 59] 7 23459] 7 22145 
7 29) 5 8] 72815 7] 7275s 5[ 725 3 
7 33] 5 16] 7 32] 5 14] 7 375 124 7 3olg ul 
7 37] 5 22] 7 36] 5 21] 7 35] 5 20] 7 34] 5 15 
7 41] 5 29] 7 4% 5 28] 7 3915 29] 7 38) 5 24 
7451535] 7 444 5 33] 7 43] 5. 31] 7 47] 5 39 
7 49] 5 49] 748|5 38] 74715 37] 749535 
7 53] 5 45] 7 52] 5 43 4+ 18+ 7 59] 5 41 
7 $7] 549] 7 561547] 7 5815 46] 7 541540 
8 uj5 52] B_ol5 51] 7 595 50] 7.5% 550 
8 565 5868 4|5 8 31553] $ 21553 
8 9] 5 58 3 5 :36|8 735618 6556 
8 13] 5 59 8 12] 5 58] 8 11] 5 57] 8 10535 
8 1716 1 8 16] 5 59] 8 15] 5 58] 8 1446 © 
8 21] 6 1] 8 20 Q 8 19] 6 0 8 1816 1 
'8 25 6 1 8 2416 o| 8 2306 1 8 226 2 
8 2916 1| 8 2806 o| 8 27]6 1] 8 2606 2 
8 33]s 59 8 32]5 59| 83116 1] 8 3016 2 
8 37] 5 58] 8 36]5 58 8 35] 6 08 34/6 1 
8 41] 5 55] 8 405 55| 8 39] 5 57] 8 381 559 
3 8 4405 538 4/5 54] $ 4/5 86 
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" ADGUST. 1 
| Leap Year. irſt Year. | Second Year, | Third Year. 
1776 1780|1773 1777] 1774 1778 | 1775 1779 
1784 1788|1781 1785| 1782 1786 | 1783 17 
Sun's [Clock | Sun's Cock | Sun's jClock | Sun's Cock 
RtAſ-|before | RtAſ-ſbefore | RtAſ-|before | RtAſ-[before 
cen. in the cen. inf the cen. in the | cen. in] the 
Time] Sun. | Time] Sun. Time] Sun. Time] Sun. 
een 22 
8 48] 5 49 8 48] 5 50 8 46/5 51 5 53 
8 52] 5 44] 8 51] 5 46] 8 gol 5 48 5 50 
8 56] 5 49] 8551541] 8 54] 5 43 5 45 
9 95 34] 85915 36] 8 58] 5 38 5 40 
9 4] 5'28] 9 $31] 9 2} $-33 5.35 
9 85 zz] 9 7] 5 25] 9 6/5 27] 9 5| 5 28 
9 125 15| 9115 18] 9 1o| 5 20] 9g gf 5 22 
9 13} 5 ' 7] 9 1445 19] 9 13] 5 12912 5 14 
9 19] 4 59] 9 1815 21] 91715 $51 9 1005 7 
9 23] 4 59] 9 2214 53| 9 21] 4 46| 9 20] 4 58 
9 27] 4 41] 9 201 4 44| 9 25] 4 471. 9 24] 4 49 
9 31] 4 31] 9 39] 434] 9 2914 37| 9 28] 4 40 
934142! 9 33] 4 #4] 9 32] 4277] 9 31] 4 30 
9 38] 4 10] 9 37]4 13] 9 361416 9 35] 4 19 

42] 3 59] 941] 4 | 9490] 4 4| 939] 4 8; 
9 49] 347] 945] 349] 944453] 943] 3 57 
9 49] 3 34] 948337] 9 47 9 46] 3 45 
9 53] 3 21] 9 52] 3 24] 9 51] 3 28 9 506} 3 32 
95713 7| 956310] 9551314] 9 54] 3 19] 
10 ol 2 5310 of 2 56] 9 59} 3 © 9 58] 3 5 
10 4] 2 3910 3] 2 42| 10 2| 2 4610 1| 2 51 
10 82 2410 6/2 27] 10 6|2 31]10 5 2 36 
10 122 910 11] 2 11] 10 10] 2 15] 10 2 21 
10 15] 8 53 10 14] 1 56 5 1 
to 18] 1 3610 18] 1 40 10 17] 1 4510 16] 1 50 
10 23] 1 2010 22] 123 10 21| 1 28] 10 200 1 33 
10 46] 1 310 25] 1 610 244 11110 23] 1 17 
„EK. 10 29] 0 49] 10 28] 0 5410 27] 1 of 
10 33] © 27110 33] 0 321] 10 321 0 37 110 31 oO 42 
1 1 / 30 0.14 10 35] © 1910 34] © 25 
10 41 o aft. 9 |10 40ſoaft. 4 10 99 2 | 10 0, 7| 
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10 42 
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10 49 
lo 5 
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| 3 OCTOBER. 
Leap Year. | Firft Year. | Second Year. | Ihird Year. 
t776 17801773 1777 [1774 1778] t775 1779 
1784 1788 | 1781 1785 1782 178611783 1787 
Sun's [Clock Sun's [Clock Sun's [Clock | Sun's [Clock 
9 RtAſ- after | RrAſ-] after | RrAC-| after | RtAf. after 
S | cen.in] the cen. in] the cen. inf the cen. in] the 
3 Time] Sun. | Time] Sun. | Time] Sun, Time] Sun. 
FRET 1h 17:8 1% 767 EE ESTER 
112 33/0 35 | 12 32/10 3012 3100 2512 30010 20 
2112 3600 54 12 35/10 4812 340 4372 330 39 
3112 40011 1212 3911 612 381 112 37/10 57 
4| 12 431 30 12 4311 2412 4211 1912 41/1115 
p12 47141 47 12 401 42 | 12 45/11 3712 44/11 33 
65 12 gijaz 4| 12 fc 5912 4ghtt 55 [12 4801 51 
7112 54/12 21] 12 54112 16|12 52/12 12|12 5212 8 
3112 5812 37| 12 57]12 3212 56012 28|12 55/12 24 
913 212 5313 1012 45|13 oftz 4412 59/12 40 
1913 563 4/13 43 13 302 56 
1113 913 2313 8013 1913 73 1513 613 12 
1213 13143 3713 12113 33113 11113 3013 1013 27 
3113 17143 5113 14/13 47 [13 15/13 44/13 14113 42 
413 2014 413 1914 113 18/13 58113 17113 56 
15183 24114 17 | 13 23/14 14/13 2214 1113 21014 9 
1613 284 2913 27[14 2613 2604 2313 25/4 21 
7143 3264 4013 31/14 3813 30014 3613 29/14 33 
18113 35114 5113 34114 49 | 13 33/(4 4733 32/14 44 
9 13 39Þ's 213 384 59113 37114 57 [13 36/14 55 
20113 43]Þ5 12113 420175 1013 45 813 40615 5 
1113 4755 21 | 13 405 1913 45/6 1713 44½5 15 
2213 gofts5 29 | 13 495 2813 48015 2613 4815 24 
13113 545 3713 535 3613 525 34/13 $1115 32 
413 58/15 44 | 13 56%½5 43113 5615 4213 55/15 46 
51.24 2115 15 4214. ofts 48113 59/1 47 
614 6ſ1f 56] 14 ff 55] 14 4fts 54/4 3/15 52 
?7 114 1oÞ16 14 916 of 14 815 5814 7015 57 
814 13016 5 | 14 1316 4 | 14 11016 314 11010 2 
914 1716 814 16016 714 1516 614 14/16 6 
014 21916 1114 20ſ/t6 1014 196 1014 18016 10 
114 2516 13 | 14 24016 1214 23 9 4 dow 24 N 
21 % h 1 1 
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i DECEMBER: | 
Leap Year. "Firſt Year. , Second Year. | Third Year. 
1770 t780| 1773 1777] 1774 1778 | 1775 1779 
1784 1788 | 1781 17851782 17861783 1787 
| Sun's jClock | Sun's |Clock | Sun's jClock 
Rt, after | RtAſ-| after Rt Aſ- after 
2 cen. inf the cen. in the cen. in the 
5 Time | Sun. Time] Sun. Time] Snga. 
27 een 
5 cou} — . — — 
1116 33% 18 16 32010 23 16 3110 29 
2116 3819 5516 37] 9 5916 35/0 5 
3116 42} 9 3016 4i] 9 351 16 4009 42 
4616 46] 9 616 45/9 10 16 449 17 
HE 16 59 8 45] 16 48] 8 52 
6116 55] 8 14} 16 54 8 1916 53] 8 20 
7116 59] 7 4816 58] 7 52116 57] 8 1 
$8117 4] 7 21] t7 3/2 267 27 34 
917 86 53% 76 59% 7 07 7 
HP 
1117 175 57 | 17 106 4] 17 15] 6 11 
i2| 17 22] 5 29 | 17 zc| 5 3617 19] 5:43 
13117 2665 / 2565 7| 17 24] 5 14 
14|17 30] 4 31 | 17 29] 4 38 17 26/4 45 
15137 3S].4+ .2 137 341 4 917 32] 4 17 
16117 39] 3 32 }17 38] 3 4917 37] 3 47 
17147 4413 2% 43] 3 r0|17 41] 3 28 
1817 48] 2 33] 17 47] 2 41 
1917 5312 317 5 2 11 
1012 713386 1 41 
118 1 13 110 
22113 6 0 3318 5 o 40 
2318 100 3118 gf © 10 
418 150 b. 27 | 18 140 b. 20 
118 19. 57 | 18 180 80 
1618 24] 1 57 | 18 23 
7 18 28} 1 56 [| 18 20 
8118 33j 2 26] 18 3 
29118 37} 2 55 [18 36] 2 49 
3018 4 3 24 | 18 40] 3 18 
118 46} 2 | 18 
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£3 FEBRUARY hath 28 Days; in Leap-Year, 29. [ 
| Leap Fear. Firſt Year. 4— Year, Third Ve 
--11776 1780 1773 17771774 1778 11775 1779 
1 11784 12788 | 1781 17385 | 1782 1786 1783 1787 
The q The |. The The | The| The.| The] The 
San's-[Sun's: | Sun's [Sun's | Sun's | Sun's | Sun's [Sun's 
Place. Dec. | Place.} Dec. | Place. Dec. | Place.| Dec. 


USD & @ Ibo! F KAT 2 © FS07 þ 


a —_— 
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het 
— — 2 
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"TY 
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_ South | py" South 2 2 
12 197 813 5/16 5412 49%½% 2 34117 3 
13 206 5014 6/16 37 | 13 50/16 4213 35116 46] 
14 21016 33 | 15 7176 19 | 14 5116 24 þ14 36116 28 
15 22016 15 | 16 = 115 51116 615 37086 11 
16 2318 57 |17 L 52115 48 [16 371ts 52 
17 235 3918 915 24/7 53056 30 [17 415 34 
18 24115 20 | 49 10]15 518 54½5 1118 395 45; 
19 25015 120 11/14 46 | 19 54/5 5219 40114 5 
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78 |11.2[11.4|11-6]1i.g9| 12.0] 12.3} 12:5 | 1257 
79 |0.3]10.5|10.7 [10.9] 11-1] 11.3] 11.5 11:7 
80 9.4] 9.6 9-7 | 9.910. 1 10.2 | 10.4 10,6 
81 {| 8.5] 8.6 8.8] 8-9] 9.0] 9-2| 9-4 _9:6 
82 7.5 7-7] 7-8] 7-9] 8.0 8 2 8-4 | 8.5 
83 6.5 6.7] 6.8] 6.9] 7.0| 7.2] 7-3] 715 
81 | 5-6] 5.8] 5.9] 6.0] 6.1] 6.2} 6.3] 0-4 
85 | 4-7] 48] 49] 5-0] 5-1] 5-2] $-3] 5˙3 
86 | 3-8] 3.9] 3.9 4.0 40] 4-1] 42] 43 
87 2.8 2.9] 3.0 3.0 3.0] 3.1] 3˙2J 3+3 
88 1.9 1.9] 20 2.0 2.0] 2.1] 2-1} 22 
89 1.0] 1.0] 1.0 1.0] lo] 1.0] 1. 1 | 
190 0.0} 0.0} 0.0] o. ol oo] o. o] 0,0] OO 
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| 
— 7 * l — | 
[TABLE XXVIII.] [TABLE XXIX. 1 
Of the Dip to be al-| Of the Length o | 6 
lowed, to reduce the Knots of t | | 1 
| an Altitude taken, Lag line for dif- I! il 
| when an open Ho-| | ferent Glaſſes. [8] 418 
rizon cannot be OT 1 | l 
ſeen ; but only the] 181108 
apparent Interſec- m—— | Length * 
tion of the Sea and | Glaſs. | Knots. {81180 
| Land. + | * | Feet. In. 
. „ i BY 
| 8 275 41 8 
Height of the 2 43” 4. 
Eye in Feet. 27 45 © 
£ * 28 1 46 8 
| 410712739 29 48 4 
12 — 0 0 O 
Feen 
8030/29 1 
nn 34 | 56 8 4 
+ 5| 8/1218 mm V.3 Ih | | 
I 471115 36 | 60 o 'F 
3 5812 | ;S 11 
21235 719 {i 
—3; 1.4.42 wi 
3z [| 3]4[%[7 1 
1 [3452 iſt 
3] 4| 5 [| 
6 6 | 
— = . = 


. 


TAB. XXX. 
1 
Ftbe Domini. 
| cal Letters,} 
| Prime, an 
Epats. 
153 
vrs. 2 88 
EE 
1774 C 12 
7 7: 
1775} A | gfz 
1779 GF ial 9 
I E 1120 
— D 12 1 
177 C 131124 
1789) BA 14023 
1781 G [15] 4] 
178 F 1615 
1784] E 7026 
1784 DE |1%} 7} 
[1785] B 1918 
1786 All 
1787 G 11 
1788] FE | 3122] 


( 
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5 | 
TABLE XXXI. 
| 2 
ö 7.3 
Of the Moon's: | 
Southing, 
[Moon's South-[Moon's| 
Age. | ing. Age. 
Days.|h m.] Days 
-.-. 1 0, "486 
211 367 
3 3] 7. 24/18 
8 4 3 1219 8 
— 920 2 
= 41 — 20 & 
S 6] 4 4821 S 
715 3622 0 
3 $.2..2423.8 
8 9] 7 1224.5 
2 108 925 £ 
= 11] 8 4826 8 
8 12 9 36[27 *? | 
130 24128 
14411 129 
1512 30 


* 
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TA. xxxii. 
OF Number 
of 
Months. 
anuary 0 
February 2} 
arch 1 
April 2 
May 3 
[June Al 
July 5 
Auguſt 6 
September 80 
Rober x 
November 10 
December 10 


% find the Moon's Age, Southing, and the Time of High-Water. 


In Table XXX. find the Epact for the Year; then to the 
Epact add the Day of the Month, and the Number of the 
Month found in Table XXXII. The Sum, if leſs than zo, is 


the Moon's Age; if more 


Age. 


„the Exceſs above zo is the Moon's 


Againſt the Moon's Age, in Table XXXI. is the Time of 


oon's Southing ; ta which if what the Sailors call, the 


the 


Flowing, be added, it gives the Time of High-Water on the 
common Principles But more accurate Methods will be 
in our Treatiſe on Navigation, 


ſhewa 
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TD 
Y TS November. D Iz 25 WPD A |; 
| = $4 — — E | 
2 eee 
er, eee 
18 
82 . 1415 ee eee 
1 222 — | Jane. New Moon. SIe 
i eee 
Ss April. | "New Moon. IIIA ZII E HL 
| VE 2 [i I New Moon. e 20121215 18 [*]& GUHEKRHE 2 | 
| ESTES | Febroay: | New Moon. {$1219 [ 9/2) {8121 [ISPS AEIETISTS 
. NS 88 January. | New Moon. | TELL 
8 RE 4 * 1E WEEE 2 1ESTS21S_ 


| 


* 


2 


( 288. ) 


3 F Diſt. 'S Tj 
Ry in 5 
7 | Mites. || 3 Z 
240 | 18.969 || 760 
245 19-165 || 780 
250 | 19.360 |} $00 
255 [19-553 || 820 
260119.743 [| 340 
265 [19.932 |] 860 
270 [20.119 || 880 
( - 275 [20.305 |} goo 
| .6 7 020.489 920 
12 3-872 [4 10.952 | 285 [20.671 }| 940 
11 | 4.061 }} 83 11.156 290 20. 8 4 96037. ; 
12 | 4-242 |} 36 [11-355 || 295 f21.030 || 980[38-33z 
23 | 4-415 if $9 [| 11.552 || 300 [21-208 || 1000 8. z. 
14 4.581 92 1.745 310 [21-558 1030 29. i 
1547 88 . 32 [21-903 105 39.856 2 5068.50 
16 | 4.898 [98 12.121 33 2.243 1090 [40-426 l 300067. 065 
17 | 5-048 10 1. 305 340 f. 57 [| 1120 [40-978 {| 3050 67.625 
185.195 104 [12.487 || 350 2.90% 1150 [41-524 || $100[ 68.177 
198.338 if 107 12.666 360 23.232 1780 [42.062 3150 68.725 
20 | 5476 [110 | 12.342 220 23-553 {| 1210 [42-593 3290 69.268 
a1 | 5-611 [113 | 13.c16 |} 380 [23.869 [| 1240[43-118 [| 3350[69-807 
225.743 [11 [13-188 390 [24-181 270 43.636 3300 70.143 
N 23 5-872 119 13-357 40 24-489 | 1300 14249 , 3350 70. 73 
| 24 | 5-999 122 [13-525 l 410 [24-793 [| 1330 [44-655 }} 34001 71-400 
_a5 | 6.122 125 13.690 420 | 25-094 1360 45-156 I} 345c0[71-923 
26 [6.243 128 13.853 430 [25-391 [[r390 [45-651 || 3500 72-443 
27 | 6.362 131 14-015 || 440 25.684 1420 [46.141 || 4550172953 
28 | 6.479 || 134 [14-174 25-974 || 1450 [46 629 || 36001 73-470 
29 | 6-594 137 14332 26.261 || 148 [47.106 36567379 
221289 14. 14 488 26,545 18 AL 2 74-434 
| 321 | 6.827 143 $14.642 26.826 1540 48.052 {| 3750 74985 
32 6.928 146 [14.795 27,104 || 1570] 48.517 3800754 
33 | 7-034 [| 150 {14-995 27.379 * 45-979 3850175 979 
- 34 | 7-149 155 [15-244 27.052 || 1630 | 49.439 [1.3990 76.471 
35 | 7-244 [160 | 5-438 27.922 1800 40.889 29 50 76.959 
367.347 1656 5.728 28.189 = 50-338 750 77-445 
| 37 $7448 $ x70 [15.96 28.454 | 1720| 50 782 [f 4050 [77-937 
38 7-548 155 16.19 28.716 7 51.227114100 [78-497 
139 | 7-047 180 16.427 28 976 1780 51.667 (4150 78. 9 
40 | 7-744 18c-f16.654 39-353 i810] 54.094 4200|79 - 
41 | 7.840 || 190 16.378 29 439 1840 53-524 |} 4259 | 79-279 
| 42 | 7-935 || 295 [17-098 29.742 1870 52 951 430 _—_ 
43 | 3.029 || 200 [17.316 29-994 [| 1900 | 53-374 || 43501807" 
44 | 8.222 |} 205 [17,537 36.489 || 1930] 53 793 || 4499] oy 
45 | 8.214 Þ| 210 [17 744 i} 648 32-0"6 || 1960 |-<4-210 || 4450 '$1.095 
46 8.305 if 215 [17-955 31.457 2000 54.761 || 45c0 [32-14 
47 | 8.394 220 [13.162 31.930 {2050 | 586741 455010245 
488.483 225 | 18.366 32.396 [2100 56.113 || 4 908.3. 
498. 57 || 230 | 18,569 22.855 [2180 56.777 46 50 83.50 
50 [8.658 Þ} 235 18.770 133-309 lance 57.434 ee 


ABLE XXXIV. For finding the Diſtance of Ob- 
refts at Sea. 
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— TABLE XXXV, of the Moow's Phaſes. 
{ [ANUARY, 1773. b. „ a 
Full Moon 8 | 10 Full Moos 3 
Laſt Quarter. | 15 | 10 | Laſt Quarter , | 11 
New Moon . | 22 | 10 || New Moon . | 19 
Firſt Quarter 3o | 7 Firſt Quarter. | 26 
| 
FEBRUARY. | | . AUGUST. 
Full Moon . | 7 |noonff Full Moon , 2 
Laſt Quarter . | 13 | 18 |f Laſt Quarter 9 
New Moon | 21 | New Moon | 17 
| | | [| Firſt Quarter. 24 
| Full Moon | 31 
— — — | [TED 
| - MARCH. of SEPTEMBER. | 
Firſt Quarter 1 | 4 || Laſt Quarter . 8 
Full Moon 8 | 11 ff New Moon . | 26 
Laſt Quarter. | 15 | 3 || Firſt Quarter. | 22 
New Moon , | 22 | 17 || Full Moon 39 
Firſt: Quarter. | 30 | 22 | 1 
| 
APRIL. | | OCTOBER, 
Full Moon . 6 | 21 || Laſt Quarter 8 
Laſt Quarter. | 13 | 13 [| New Moon 15 
New Moon . | 21 | 10 }|Firſt Quarter- . | 22 
Firſt Quarter. | 29 | 10 [ Full Moon . 29 
| ' f \ a © #8. & 
22 Moon '« | 6 | 4 || Laſt Quarter 171 
— » | 13 [noonſ} New Moon | 13 
| New Moon . | 21 | 2 || Firſt Quarter . 20 
| — Quarter . 28 | 22 hand Moon. . | 28 
| : i | , 6 
[Wl | JUNE. DECEMBER. 2 
Full Moon 0 11 noonſLaſt Quarter 6 
Laſt Quarter 13 || New Moon , . 13 
New. Mooa = 17 EFirſt Quarter 20 
g Hi Quarter . | 27 } 4 Full Moon , . | 28 LI. 
| V. B. In this Table, each Day begins at Noon, and the 
| ours are counted on till Noon, the next Day; agreeably to 
the aſtronomical Way of counting Time. 


P'p + JANUARY, 


Table of the Moon's Phaſes. 


JANUARY, 1774. D. JULY. D. | H. 
aſt Quarter | 5 | 6 [New Moon - 8] 9 
ew Moon - [11 Firſt Quarter 16 5 
irſt Quarter . F 1g} 3 [[Full Moon 22 19 

Full Moon . .| 27 | & Laſt Quarter 29 20 

FEBRUARY. AUGUST. | | | 
aſt Quarter New Moon 7 |noon| 

New Moon _ Firſt Quarter , I4 | 12 

Firſt Quarten Full Moon 2t | 3 

Full Moon Laſt Quarter. | 28] 12 

. — 
MARCH. SEPTEMBER | 

Laſt Quarter 4 | 22 [Ne -. Moon 5 | 14 

New Moon Þ 11 | 22 ||Firſt Quarter .. 1217 
Firſt Quarter. | 19-| 20 [Full Moon 1.13 
Full Moon 27 Laſt Quarter 27 8 
APRIL. OCTOBER. | 

Laſt Quarter. | 3 New Moon . | 5| 3 

New Moon 10 Firſt Quarter 12 8 

Firſt Quarter 18 Full Moon 19 2} 

i a . 4 k 

5 fan Moon 4-7 8 Laſt Quarter 27 Mt 

J ; Is ; x 
| ' * ö 

+ * MAY. NOVEMBER. 

Laſt Quarter 2 New Moon « 3115 
New Moon 10 irſt Quarter 107 

Firſt Quarter - , | 18 Full Moon 7 |} 

Full Moon. | 25 Laſt Quarter | 25-| 23 
aſt Quarter 00 —_ 31 7 LY 13 E 

N 1 = i 1 
IUNE. - | DZ2CEMBER. | : 
New Moon ., | 8 | 18 [New Moon . .| 32 

Firſt Quarter . } 16 | 19. Firſt Quarter | 9]'7Þ 
all Moon *| 23 | 12 [Full Moon 172 
Lad Quarter s 30 . 12g 117% 


V7 


— — 


7 |ILaſt Quarter 


av ARY, | 1775. 
New Moon . 3 
Firſt Quarter 8 
— b 244 7 
= . 30 |] 23 
FEBRUARY. | AUGUST. 
Firſt Quarter |] 622 
Full Moon {45} 2 
Quarter = 23 | 18 
MARCH. N 
ew Moon @.. > i 1 ö 9 'S 
Fuſt Quarter {j- 8 | 16 I 3 
Full Moon . 16 | 19 Laſt Quarter 1 5 | 
| Quarter 24 | 3 [New Moon . 24 
New Moon I 39 | 20 
APRIL. | OCTOBER. | 
firſt Quartet , 7 | 11 [Firſt Quarter 1] 22: 
Full Moon . 15 Full Moon . { 8} 13] 
Laſt Quarter 22 | 
ew Moon 29 
MAY. | NOVEMBER. | {| | 
irſt Quarter . 75. | 6 [|Full Moon 49 Þ 28 
Full Moon © , r4 | 21. 19 
Laſt Quarter | 21 | 14 | 
ew — . 28 | 23 
JUNE. 
Firſt Quarter 6 | 23 
ull Moon 13] 5 | 
Laſt Quarter. — | 191-20” [New Moon . 2213 
New Moon . 27 | 11 Firſt ſt Quarter . 28 | 20 | 
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JANUARY, 1776] D. H. I JULY. 
8 Full Moon 5 | 7 Fall Moon +, } 
| Laſt Quarter 13 | 13 Laſt Quarter 
New Moon | 20 * — gon 1 
Firſt Quarter . 27 Firſt Quarter 
[Full Moon . | 
FEBRUARY. | | || AUGUST. © 
Full Moon , 4 | 2 Laſt Quarter 
{Laſt Quarter 12 6 [New Moon , 
INew Moon | 19 | 1 ||Firſt Quarter 
Firſt Quarter 25 | 19 [Full Moon d 
MARCH, _ |} SEPTEMBER. 
Full Moon 4 [Laſt Quarter . 
Laſt Quarter . | 12 New Moon 
New Moon . , | 19 | 11 Firſt Quarter 
[Firſt Quarter 20 |-1c Full Moon 
N 
APRIL. 12 OCTOBER. 
Full Moon 3 [Laſt Quarter 
Laſt Quarter | 11 New) Moon . 
[New Moon | 17 | 21 [[Firſt Quarter 


—_— — 4 


[Firſt Quarter. 25 Full Moon | 26 | 


MAV. NOVEMBER. 
Full Moon 8 3 | 6 Laſt Quarter 
Laſt Quarter . . 10 Mid [New Moon 6 
New Moon . .f 175 | 6 [Firſt Quarter - , | 
Firſt Quarter . . 24 | 20 | 


* # 


[Fall Moon 7 


—  — — | — — — — 
JUNE. - 3895 — 
Full Moon 1 | 18 Laſt Quarter 


Laſt Quarter. 8 | 17 New Moon + 
New Moon - I5 | 16 [Firſt Quarter 


Firſt Quarter 23 | 14 Full Moon 24 
8 . we | . * 222 2 47 4. TYT- * — ä 
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ANUARY, 1777 H. LY. 
| Quarter ag 1 | . 9 | New — . 
New n . 9 | 3 | Firſt Quarter 
Firſt Quarter . 16 | 10 [Full Moon 
ull Moon . 25 | 4 ||Laſt Quarter 
aft Quarter 311 6 1 
FEBRUARY. AUGUST. 
ew Moon 7 | 16 [New Moon 
irſt Quarter | 14 Firſt Quarter 
dll Moon +» | 21 | 21 [Full Moon N 
n ; | | Laſt Quarter 1 
MARCH. 488 SEPTEMBER. 
——c New Moon 
ew Moon . | 9 eirſt Quarter . | 9 
Firſt Quarter *, | 15 | 19. bull Moon 116 
ull Moon b 23 | I5 Laſt Qearter . [ 33. 
Lat Quarter 7] 31 | 17 | 
— — 
ApRIL. OCTOBER. 
ew Moon EH.» ae pi 4 
Firkt Quarter 14 | 6 ||Firſt Quarter , 
Full Moon . (22 | 8 full Non . 
| Quarter | 3o | 5, Laſt Quarter 
New Moon „ 
MAY. NOVEMBER.“ 
ew Moon 6 | 21 ||Firſt Quarter . 
irſt Quarter |, 13 | 20 [[Full Moon . [| 
ull Moon . 22 |noon||Laſt Quarter 
ſt Quarter .| 29 | 15 [Ne w Moon 
JUNE, | ' "DECEMBER, 
ES. 3-8 I varter 
iſt Quarter 12 Full- Moon . 
ull Moon , 20 Laſt Quarter 
at Quarter 27 New Moon 


* = 
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e 3 D. | H. JULY. | 
irſt Quarter 14 Firſt Quarter 

Full Moon 12 | 13 [Full Moon 
Laft Quarter ' , 20 | 1 ||Laſt Quarter 
ew Moon . 282 —_ 
ira Quarter 
2 gw —— JEN — 
FEBRUARY. | {| || AUGUST. 
Firſt Quarter . 4 | 4 Full Moon 
all Moon +. 11 2 varter 
Laft Quarter ' . | 18 | 22 INew oon . 
New Moon | 26 | 16 [Firſt Quarter 
P | mms; 
MARCH. | | | SEPTEMBER., | 
Firſt Quarter . 13 Full Moon . 
Full Mö oon 16 [[Laſt Quarter 


4 
11 
ſt Quarter 1212 New Moon . 
New Moon | 26 | 73 [Firſt Quarter . 
| ' MAY. | [ NOVEMBER. 
Furſt Quarter 3 | 4 Fall Moon 
Full Moon >. a roc Lead Quarter 
[Laſt uarter . 9] 2 New Moon 
New Moon . | 25 | 21 [Firſt Quarter . 
JUNE. 21 | DECEMBER. 
Firſt Quarter . 2 | 14 Pull Moon 
Full Moon 9 | 46 Laſt Quarter 
Laſt Quarter . 17 | 13 jjNew Moon 
New Moon 24 | 1 Firſt Quarter . _| 26 


— — — 
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JANUARY, 1779-| D. D. H. 
Full Moon . 2 . 6 10 
aarter . | 9 S* F3 4 
00n » 17 | & [Firſt Quarter 2010 
irt Quarter - « | 24 | 23 Full Moon 28 3 
ull Moon TEL TW \ | | 
FEBRUARY. } | AUGUST. | 
aſt Quarter. f 7 | 19 Laſt Quarter , 4 | 20 
ew Moon 0 15 | 23 j]New Moon 11 1 
. 23 9 {|Firſt Quarter 18] 11 
| | {Full Moon 26 | 15 
| 122 
* 2 1 ELaſt Quarter 3 
* 9 4 New Moon . | 9 4 
u ria Quarter , 174 
„ | 24 | I5 Full Moon 25 6 
— 131] 14 
APRIL. | OCTOBER, | 
uarter + 8110 | aſt Quarter 212 
ew n 116 3 {New Moon 9 6 
kirſt Quarter | 22 | 22 Furſt Quarter 16 | 23 
Full Moon >. 30 3 [Full Moon l 24 | 20 
FE [Laſt Quarter. | 31 | 18 
— — 
| NOVEMBER. f þ 
4 New Moon | 8] 5 
13 Firſt Quarter . {| i5 | 19 
4 Full Moon 23 | 10 
17 Laſt Quarter. 30 
; DECEMBER. 
16 {New Moon 7111 
2x | ieſt Quarter , Pig 1s 
12 ull Moon . ' 4 


" $ ILaſt Quarter 


* 1 
— * " 
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Table of the Moon's Phaſes. 


2 


—_— 


. — — 


5 
JANUARY, 1780. D. | H. | ol g JULY, D. | H. 
New Moon 514 New Moon , 1 | 20 
{Firſt Quarter 14 | 8 Firſt Quarter 8 | 16 
- {Full Moon 20 | 13 | all Moon 16-| 12 
Laſt Quarter 27 | 23 Laſt Quarter. 244 
New a X 31] 5 
| FEBRUARY, | | AUGUST. +. | 
[New Moon , | 4 | 23-[[Firſt Quarter 6 | 20 
- [Firſt Quarter , | 13} © [Fol Moon | 14 | 16 
Full Moon | 19 | 16 [Laſt Quarter * | 22 | 18} 
Laſt Quarter. | 26 | 19 ow oon 2912 
— — — — | 
, > | | 
MARCH. ; SEPTEMBER. | 
[New Moon 5 | 17 [Firſt Quarter 5] 6 
Firſt Quarter 13 oll Moon | 131 9 
Full Moon . | 20 | 2 ||Laſt Quarter . | 21] 5 
Laſt Quarter 27 | 7. j|New Moon .{.27 | 20 
APRIL. o gros 
New Moen . 410 |jFirſt Quarter. 421 
Firſt Quarter . | 14 | 20 [Full Moon , 131 
[Full Moon . | 18 | 13 La Quarter , 2e 10 
Laſt Quarter. | 26 New Moon | 27 1 
. MAY. 1 NOVEMBER. : | 
New Moon 4 Firſt Quarter . 3115 
FEirſt Q garter 11 2 [Full Moon „ 1117 
Full Moon 17 | 23 Laſt Quarter is] 23} 
Laſt Quarter . | 26 |, 1 [New Moon 274 
— — — — | — K — — 
* 
Jung. | 8 DeCeMBr. | | 
INew Moon | 2 | 12 ||Firſt Quarter . 3 
{Firſt Quarter . 9 5 Full Mooenrnn rs 
Bull Moon | 16 Laa Qgurter . 186 
La Quarter . | 24 | 4 Nen Mooa . [251 81 
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47, ABLE XEWL 
Of the Variation of the Compaſs for the Year 1756. | 
Latitude, || Latitude: {| Latitude, || Latitude. Latitude. 
o North. orth. [110% North. 15% North. || 20% North, 
Lon. jVar. ar, Lon. Var. Lon. War. Lon. Var. 
W. W. W. W. W. W. W. W. 
Deg Deg.|Deg. || Deg.|Deg. || Deg.|Deg. 
0 is | io 209 20 | 10 |} 
5 20 8 25 | 63 251 8 
10 25 | 53} 39 | 4 30] 5+ 
15 30 3 35 37 3511 
20 35] 4% 04024 
25 'E, Nl E. 45 | ©4 
30 40 1 45 . 
422 50 4 50 | oF 
35 50 f 4.5531 85 
4⁰ 55 ii 3t] 
45 60 64 656 6 |} 65]'4 | 
50 — 70] 7 | 70] s | 
E. W. 075] 74] 75 | $8 
E. | 50 104 80| 880 6 
10 es 6 TE. W. FE. |w. 
40 65 41 50 97 601 6 | 
45 [ro] 31} 55] 741} 65] 48 
50 75 1 601 6 70 | 2 
55 E. || 65 | 44 E 
50 90 o 7 2 90 
65 85 1 75 | of 
70 go | off] 80] © 
75 W. E. 
95 | 080 
80 go | os 
85 95 04 | 
90 J 
| 95 ; 
100 | 


= 
* 
- = 
— ꝓł—ͥ ̃ — — 
—— Ai 19g nee ————  — — — 


ä — 
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'S 
U 
" 
i 
: * 
* 
: 
: 
* 
[ 
. 
| ; 
:, * 
0 
: n 
1 
N 1 
5 : 
£ 
4 
' 
: 
* 
15 
4 
| 1 
7 
f q 
.18 
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Table of Variation. 


Latitude. 


25* North, 


Latitude. 


Lon. Var. 
W. 
Deg. 
10 

15 


Latitude. 


30 North. 35 North. 


Var. 


— 


—— + 


40 North. 


Latitude. || Latitude. 


45*North, 


Lon. 
W. 


Deg. 
5 


IO 


—_— 


| 


Table of Variation. 
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{ Latitude. || Latitude. || Latitude. || Latitude. Latitude 

50 North. || 5 South. || 10* South. || 15% South. 20 South 
| — — 

Lon. Var. Lon. Var. Lon. Var. Lon. Var. Lon. Var. 
JW. W. [W. W. W. W. [W. W. [W. W. 
| Deg.|Deg. || Deg.|Deg. Deg. Deg.¶ Deg.|Deg. || Deg. Deg. 

$5 | 198]]} 2 | 1s o | 144 O | I4 o | 13z 

10 | 194 5 | 13 5 124 5112 5 | 112 

15 | 2o || 10 | 104} 10 | 1073 |} 10 i} 10 | 83 

20 | 201 || 15 | Sz 25S | 730} 25] 7. is 54 

25|21 20 6 20 43}} 20] 4 j} 20] 3 

| 2 3 2 2 2 $84 © 
2 0 e E. ? E. ; E. 
E. 30 1 |] 30 2 l 3o | 24 

| 35 | #3} 35 | 3z 3s 41] 35| 5 a 
E W. | E. W. . 22 

ö 8 16 5 154 E. W. E. | W. 
| to | 17 || 10 | 165 5 | 152 5 115 
40 | 17 || 15 | 174 || 10 | 16&]] 10] 164 
45410 | 40] 298 1] 49 | 20 || 15 | 174 

50 | 1211 45 | 18 45 igt 35 | 22 

| 55| 21 5% 144] 50 | 164} 40 | 22 
60 | Gf} g5 | 192 }| 55 f 12h} 45 | 214 

65 | 4 60 | 73} 60] g || 50 | 185 

7o| 3655 65 6 5515, 

75] 1 || 70] 34 60 | 115 

80 off75s| 2 |1-7s | 33] 105 | 8 

| EB. 80 1 80 25 70 6 

8g | oz 85 ot ss 23} 75 | 44 

| 90] off go „ 25 30] 4: 
IVW. si (Þ 95] 281} 35} 45 

95 | ot [100 | 2 eee 3x} 99] 4; 

100 | 13x [iog | 2x [1105 | 33] 95 | 4: 

110 | 34 100 | 44 

4 1 HAT 105 | 44 
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Fable of Fariation, 


A. 


[radruae | Latitude, nnn | Lariruge. 


25* South. 30⸗ South. [35* South. 4 South. 


* Var. Lon. Var ſom Var. Lon. Var. 
W. W. [W. [W. W. W. 2] 
| Deg. | beg Deg. 
10 112 © 
$4 2? ll 
| 64 10 
115 310115 
20 01 
25 1 | 25 
-30.] 32 39 
1351 635 
S 
E. [W. E. | 
514 
1016 10 
15 715 
135 234 30 
402310 35 
45123 40 
50 | 21.1} 45 
155 1 18 |} 5Q 
1 1430) 55 
155 | 124] 0 
2 ; 65 
751 8.70 
80 74 75 
85 74 80 
9] 34 85 
9568 90 
2 6 95 
1 — 22 
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TABLE XXXVII. 
A Tide-Table, ſhewing the Time of Higb- Mater at New 
or Full Moon, commonly called, the Flowing, 
Names of Places.|Quartr| Countries. Coaſts, Flow 
| H. M. 
pe France Engliſh Channel| 4 30 
Scotland German Ocean | © 45 | ny 
England German Ocean | 9 45 | ' 11 
urope England [Engliſh Channel] O © HE 
„Terra Firma Atlantic Ocean | 6 of 
urope Dutchland German Ocean | 7 30 
urope Dutchland German Ocean | 3 of 
uropeſ Scotland German Ocean | 2 15 
Flanders R. Scheld 6 0 
Denmark {Sound 0 Oo 
Ruſſia White-Sea 6 Oo 
Ireland St. Geo. Channelſii © 
Carolina Atlantic Ocean | o 45} | 
Florida Atlantic Ocean | 4 30 | 
X | | F 1 
Ireland Weſtern Ocean 4 30 [| 
France Engliſh Channel| 7 30 ill 
France Engliſh Channel} 3 45 | 
France B. Biicay . | 3 30 1 
England Engliſh Channel] o o 1 
Labradore Hudſon's Bay jo o il; 
Ireland Iriſh Sea 10 © | AM 
uropeſ France B. Biſcay 3 30 1 
. [Bahama Iſles Atlantic Ocean | 7 © 46 
England German Ocean | 2 30 4 
Acadia R. St. Laurence] 2 of 
England Briſtol Channel | 6 o | 
England German Ocean | 6 o " 
Negroland Atlantic Ocean | 9 45 f 
France Engliſn Channel o © 1 
France ya iſcay 3 © 1 
Negroland Atlantic Ocean | o o | I. 


9 


302 Tide-Table. 
— — — 
Names of Places dun Countries. Coaſts. Flow 
| & TH E H. 
C. Bon. Africa [Caffers Indian Ocean 3 
Bourdeaux Europe France B. Biſcay 1 
Boulogne Europe France Engliſh Channelſio 3 
Bremen Europe Germany R. Waſer 6 
{BreeSound,aSand|Europe|Dutchland German Ocean | 4 : 
- Breſt Europe France B. Biſcay 34 
Bridlington Bay Europe England Germar Ocean | 1 3 
Briſtolꝰ Europe England Briſtol Channel 7 
Buchaneſs EgropeſScotland German Ocean | 3 
{Button's Iles [Amer. |New-Britain | Hudſon's Straits| 6 5 
Bridgewater“ Europe. England Briſtol Channel | 6 4 
"A | a . | | 
Cadiz [Europe | Atlantic Ocean | 4 3 
Caen {Europe Engliſh Channel | g 
Calais [Europe Engliſh Channel|11 3 
I. Caldy Europe St. Geo, Channel| 5 1 
Camfer, a Sand |Europe German Ocean | 1 3 
I. Canaria {Africa | | Atlantic Ocean | 3 © 
C. Cantin Afriga | Atlantic Ocean | © 
Caſkets Europe I. Guernſey [Engliſh Channel| 8 15 
Cathneſs Point) REES 
>, _ {Europe|Scotland | Weſtern Ocean | 9g 
Charles-Town [Amer Aſhley River | 3 
Eaſt and Weſt 
e Amer. | Hudſon's Straits [10 15 
les If. | 
eſo Amer. Nova Scotia B. Fundy 0 45]. 
—— urg 5 Europe France Engliſh Channel| 7 3 
. Church | | | 
N. — Amer. New. Wales Hudſon's Bay | 7 
IC. Clear Europe|[reland Weſtern Ocean | 4 3 
- {Concarneau Europe France B. r © 1 3 
Conquet urope France Engliſh Channel] 2 15 
I. Coquet Europe England German Ocean 3 
Corke Europe Ireland - |St. Geo. Channel] 6 30 
c. Corſe Africa Oln IEth. Sea 33 
Cromer urope 


England 6 German Ocean 1 
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„ * 


2 


1 


5 f | g ö þ 
Europe France 8. Biſcay FF | 


3 
Amer. |Acadia G. St. Laurence | 1 
EuropeſS pain _ | Mediter, Sea |] © 
Europe France Englimh Channel 7 


— — 13 * — 1 „ 


f | | 
Names of Places. Quertr| Countries. | - .-Coafts, Plow. | 
1 - H. M.“ 
artmouk Europe England Engliſh Channel | 6 30 
St. David's Head Europe|Wales St. Geo. Channel} 6 of} 
iepe © Europe France [Engliſh Channel jio 30 
Dort Eutope[Dutchland [German Ocean 13 of 
Dover arope England Engliſh Channel [11 39 
Downs Europe England German Ocean 115 
ublin Barꝰ Europel[reland Iriſh Sea 110 300 
Dunbar Europe Scotland German Ocean | 2 30 
Dundee Europe|Scotland + German Ocean” | 2 15} 
Dungarvan © Europeſlrelanld. | Atlantic Ocean } 4 30 
Dungeneſs Europe|England + [Engliſh Channel 45 
| [Enrope|[France [German Ocean | o of 
Europ I. Wight: [Engliſh Channel| 9 4 
| * 1 
uropeſ Scotland German Ocean | 4 30 
urope England Engliſn Channel] 5 30 
Europe Germany German Oceano | of | 
urope Germany German Oceano © | 
Europe Germany {German Ocean | 7 30 Fr 
Europe Dutchland Zuyder Sea | © of 6.4 
Europe France Engliſh Channel [11 of vu 
Europe|England Engliſh Channel | 6 15]. 190! 
| : f q | | 1 
ent England Engliſh Channel 5 30 We 
Europe England German Ocean 4 of » 
Amer. Florida G. Mexico 7 30 " 
Europe Dutchland German Ocean | o 45 = 
Europe Dutchland German Ocean | 7 30 9 
1 urope England German Ocean 9:45] 1 
Europe England [Engliſh Channel| 9 434 4 
uropeſ England German Ocean 6 45 i 
Europe England [Engliſh Channel | 5 15 kN 
| 
1 
! 


=— 2 << — * - — — 
F 


1 
"2 - 


he 
- —— — 
— 


— — _ 
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— — — — — — 
[ame of Places, Quartr Countries. | Coafts, 
© Os _ ny f k 
Graveline Europe France |[Englih Channel 
Graveſend Europe England R. Thames 
Gin. Co- guropefspain . Biſcay | 
I. Guernſey Europe England Engliſh Channel“ 
H. 
Halifax Amer. [Nova Scotia Weſtern Ocean 
Hamburgh Europe Germany R. Elbe 
Hare ifle Amer. Canada R. St. Laurence 
Harlem urope Dutchland German Ocean 
Hartlepool Europe England German Ocean 
Harwich Europe England rman Ocean 
Havre de Grace Europe France Engliſh Channel 
elford 18 Feet [|Europe|England Engliſh Channel 
C. Henriet. Maria Amer. New Wales Hud ſon's Bay 
Henry Amer. Virginia tlantic Ocean 
Holyhead Europe Wales Iriſh Sea 
Harfleur Europe France Seine 
ull | Europe England R. Humber 
N. Humb. Entran. Europe England German Ocean 
8 1 ans 
ce Cove Amer. N. Main {Hudſon's Straits 
ort St. John's Amer. [Newfoundld Atlantic Ocean 
- (St. John de Luz Europe France B. Bifcay 
Port St. Julian Amer. Patagonia |S. Atlantic Ocean| 4 45 
EY NE 
1 Europe England 
II. Kildun Europe Lapland 
Kinſalse Europe Ireland 
1 5 
and's End land 
I. Lambay and 
Leith | 


wo 


Oo -—- = Ong = wir w ow 


22 ⁵˙— — — ZN — moe. — — from 


1 
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Tide-Table: | 98 


"> I br Ss — 


A ” 


| _ of Pacer de Countries. | . Coaſls, Flow-| 


, * | | | ” H. M. 
| 0 Europe. England German Ocean | 9 45 
| 1 Europe|England Iriſh Sea bg: 


Il. Lewes, N. Poin Europe Scotland [Weſtern Ocean | 6 30 
im Europe England {Engliſh Channel| 7 © 


| Europe Portugal R. [agus 42 15 
| , Europe England Englith Channel| 7 30 
R. Loire Entrance|Europe|trance B. Biſcay 3 0 
London“ Europe England R. Thames 2. $ 
New-London Amer. New England|Weſtern Ocean | 1.30 
Long Iſle Amer, [New England Weſtern Ocean | 3. of 
Longſand-Head Europe England German Ocean |10 zal 
l. Lundy Europe! England |St, Geo, Channel| 5 459 
Europe England German Ocean 6 © 
*. 2 ne 3of ie 
grunt 1. 204 Africa Canaries Atlarkic Ocean N 4 
R. Macs Mouth |Europe| Ducchland German Ocean | 1. 30 
St. Maloes Europe]. France Engliſh Channel] 6 0 
I. Man; W. End[Europe|tngland Lrith Sea 9 of 
Margate Europe Kugland Englich Channelj1i 15] 
Memiſſan Europe France Bay of Biſcay 3 39] 
Milford* Europe] Wales Ist. Geo. Channel| 6 0 
Minehead“ Europe England  |St. Geo. Channel| 6 6f 
Mounts Bay Europeſengland Engliſh Channel| 4 30 

Ns; | 


; 2 
Rurope|France Bay of Bifeay 
Europe Norway Weſtern Ocean 
6 Europe England [Engliſh Chanael 
p. Nelſon's Shoals Amer: New Wales Hudſon's Bay 
Europe|tngland German Ocean 
Europe Flanders German Ocean 


wm ww 
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73 
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. 
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Nore Europe England R. Thames 
N Capel.Magoro Eurcpeſ Lapland North Ocean, 
Nottinghmi, & PiA met. New Britain {Hudſon's Straits 10 0 
L : þ | — 
O. ' f | | 8 

Ollone Europe France Bay of Biſcay , [3.45 bo 
Orfardneſs [Europe)/England Germag Ocean | 9 43 | | 
At the Iſle of Man, the N. and S: Floods meet cach other, ll 


K r 


— * = - o 4 3 
= = 225 — —_ 
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Sen it. 


ſName of Places. _ Countries. Coaſts. rio, ; 


Orkney-Iſles,* euer une [Weſtern Ocean 


3etween Rowſa 
„ —— 
Between Sha 9 
and Stron — — —— 
At the Eaſt End | 
of Copenſha , |——j——= — 
detween 8. Wo- | 
na and Stroma L 
Ifles, in Pit- N £ 
land Firth — # — | — 
Noſe ness uk öwpam — ĩ —E—Ü—Pr— 
Duncanſby Head | 
; Sara Europe|Flanders German Ocean 
5 
{[Padſtow zo Feet Europe England“ St. Geo. Channel| 5 45 
Stꝛ Paul de Leon Europe France [Engliſh Channel] 4 0 
Placentia Amer. |[Newfoundld |Atlantic Ocean | g o 
Penzance 19 Feet Europe Engfand“ St. Geo. Channel| 4 30 
Plymouth Europe Eng land Engliſh Channel] 6 ol. 
portland Europe England Engliſh Channel| 8 15h 
(Portſmouth- | PIT Engliſh W 11 15 
Quebec Amer. Canada R. St. Laurence 7 30 
. Ree. Europe|France B. 1 3 
{RobinHood'sBay Europe Englanßd {German Ocean | 3 
Rochefort urope France IB. Biſcay 41 
Rochelle France . Biſcay 345 
{Rocheſter Europe England [R. Medway 0 4 
Rotterdam = Europe Dutchland- German Ocean 3 
1 2— — X. Seine 111 


In Holm Sound, Velocity i is 6 Miles a Hour on Spring. 
and 2 Miles on Neap, Tides. South Wona Iſland, Velocity 


— on Spring, 3 ines on Neap. At N. E. of the Lewes, 
ide runs not — 2 Miles an Hour. 


22 „ "ry hoy Ly w] 


co .T »yjH ©, w oc tba, a a- 


- 
nnn 
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Tide Table. 


[names of Places.|Quartr| Countries. Coaſts, Flow.l 
1 | þ 
ram mans | NI mes H. M. 
ye P EuropeſEngland Engliſh Channel ii 15 
7; Wes. 
I. Saddleback Amer. [North Main [Hudſon's Straits|10 o 
II. Sal- f upper 4 119 0 
1 Sat- leber] Amer. [North Main Hudſon's Sen, J. 18 
Sandwich urope England Downs 11 30 
Scarboro* Head [Europe England {German Ocean 345 
Seil Illes Europe England 1 Geo. Channel] 3 45] 
R. Senegal Africa Negroland JAtlantic Ocean 10 30 
1 Europe England St. Geo. Channel| 4 30 
IR. Severn, Entr. Europe England Ist. Geo. Channel| 6 of 
IR. Sey pe, Entr. |Europe|France , JEngliſh Channel | 9 0. 
Sheerneſs Europe England N. Thames * 0 o 
{Sierra Leona Africa Guides Atlantic Ocean | 8 15 
Shillocks Europe lreland Weſtenn Ocean | 5 © 
ls . Rurope Scotland. Weſlern Ocean 5 
J mits f Pede — n 3 
|Shoreham * ©; EuropeſEngland {3ngliſh Channelſio 30 
11. Sky, N. and q |; ,rope|Scotland Weſtern Oc 
J. S. Poiat © Pe | can | 5. 30 
R. Somme Europe France JEngliſh Channel ii © 
{Southaqapeon Europe England [Engliſh Channel| o of 
{Spurn © [Europe|Etglaud German Ocean | 156 
Start Point Europe Eügland Englich Channel] 6 451 
Stockton Europe 4. 9% Y _ {German Ocean | 5 15 
Strangford Bay [Europe|Ireland (riſh Sea 10 30 
|Swin, a Sand Europe England Ent. Thames | © 
Sunderland“ Europe England erman Ocean 3 
ISwanſey“ urope Wales St. Geo. Channel] 6 
1... s 9 72 \ 
Tamarin Town [Africa I. Sokotra Indian Ocean | 9 
R. Tees Mouth Europe England erman Ocean | 3 
Ii. Tenerif [Africa Canaries tlantic Ocean | 3 0 
{Terra Nieva . Amer. North Main [Hudſon's Straits] g 50 
Tervere JEurope|Dutchland [German Ogean | o 45 
I. Texel Europe Dutchland German Ocean 7 30 
R. Thames Mouth Europe England erman Ocean | 1 30 
1Tiamouth | {[EuropelEngland German Ocean J 3 o} 
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Names of Places Quartr Countries. Coaſts. 

Topſham curope England Engliſh Channel 

＋ orbay Europe. En land Engliſh Channel 

* Tory P Ireland Weſtern Ocean | 

p V. " yg | 

St. Valery Europe France Engliſh Channel 

Vannes Europe France Biſcay 

I. Uchant urope¶ France Engliſh Chanael 

C. Walfingham [Amer. New-Britain [Hydfon's Straits 

Watchet“ Europe England Bristol Channel 6 ol | 
Waterford Europe Ireland St. Geo. Channel| 6 3 {- 
Wells _* [Europe England German Occan | 6 ' 
Weymouth Europe England [Engliſh Channel] 7 | 


[Whitb urope England German Ocęan | 3 
I. Wight, E-Ex Europe England Engliſh. Channel] o 


Winchelſea urope Engla Engliſh Channel| o 45 | 
Wintertoneſs [Enrope[Engla German Ocean | 9g | 
Whitchaven* {[EuropeſEngland'- Ist. Geo. Channel| 9 45| 

> CNRS N : a 5 By 
{Yarmouth -* Europe England German Ocean 9 45 8 
York Fort Amer. New Wales [Hudion's Bay g 1 [ 
{York, New Amer, [NewEngland|Atlantzc- Ocean 3 | 
Youghall urope|[reland, St. Geo. Channel| 4 3 | 


| 2 py * 1 | | 
IEurapelDutchland German Ocean 


Zeric Sea 


"Aa \ 


«AM MA tl — 


"" Beſides the Times of Flowing, in the preceding Table, the 
following Times, it is ſaid, will ſerve for Coaſts of conſiderable 
Extent, and nearly for the Places on thoſe Coaſts.”  * | 
Finmark, or N. N. W. Coaſt of Lapland, ih. zem. Jutland 
Iſles, oh. om. 9 e 2 
Frieſland Coaft, 7h. 3om. Zeland Coaſt, 1h. zom. 
Flanders Coaſt, Ch. m. Picardy and Normandy Coaſts, 
8 n e a 
© Biſcay, -Gallician, and Portygal Coaſls, 3h. om. 
Triſh Welt Coaſt, zh. om. Iriſh South Coaſt, ch. 11m. 
Africa Weſt Coaſt, zh. om, America Weſt Coaſt, zh. om. 
America Eaft Coaft, 4h. z0m, ' 
2 ne TABLE 


* 
* 


— j 


* e 


| TABLE XXXVIIL 
of Lan and Longitudes of the principal Harbours, 


Capes, &c. 


N, B. The Longitude is counted from the Royal Obſerva- 


tory at Greenwich, which is o 6/ Eaſt of London, 

— marked “ are either from aſtronomical Obſervations, or 
mined in a Manner very little inferior thereto: 

not ſo marked are collected by comparing the beſt hid and 


Charts wich alk. £8 _ 


Thoſe 
Thoſe 


» * 


* 


* —<. XX” 


nd " 
* 


1 27 n 5 5 ; | 
e Tho Sea-Coaſts of England. | | 
* 1 = EE K Latit. , 5 | 
| | . of Places, North. | Longit. | 

ſj — — | 
[ 8 | OD? 
54 Bewlekon Tweed —— 7 - 
J | Holy Iſland. . - . | SF 005 -5.99- 23 
S Staples Iſlands _ . — 0 
FA Cocket or Coquet Iſland . «. | 55 20 1 24 55 
8 2 | Tinmouth Calle . pl "FH. 5] 
Ez | North and South Shield „e 
| z --L Newcaſtle 1 +: 54 58] 1 14 
| Barer Plant; ,. © .- e $234-,050. 
g: | 1 N .. 5 0 54 54 © 59 
Hartle © 50 
2} * the North point of « . * af nn; 
the Mouth of the River mou a 57 39 49 
Stockton upon Tee ” 54.35]. © 59 {| 
—d ä . — — — — — — 
= 54 301 0 42 
. Scarborough . . "Wi *| 54 19 o 28 2 
5 Flambordugh- Head 0 e | fi 54 8] © 58 
> } Bridlington . . . 4 184 710 2 
The Spurn . . | 53.36], 0 14 E 
Hull — + —— . — -0 —* 53 48 O 16W 
. ĩ » 
(Lincoln) Boſton Ia 8 foe WY 53 4 th i) 
— | | | 
— — ATA ORa 


* 
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N | England continued, 2 [ | 
: Lad. | 
E: Names of Places. North. Longit 
| * — - — — — a — 1 
| | | 0 4 0 1 
3 Lynn-Regi $ - = 52 50 0 9 | 
- | Wells, — FI of the W * 153 8 o 35 
x Clay, and Blakeney, Entrance of of 53 1 5 e 46 wl 
S } Cromer . - «© 4524] o59h 
Winterton Neſs : * | 52 54] 1 24 
Yarmouth, Entrance of Harbour | » | $2 44] 1 31 


— a — 


1 
* Leoftoff * 22 . 898 2 8 1 
Eaſton Neſs . . > wil 2 45 I = 
— . an . Y 52 27 I 35 
| —— — 452 16] 1 285; 
Orford ight-Houſe . . - [68.33] 23 28 
Ipſwich . . . «| 52 8| 1 5 


7 Harwick . . 1 * 0 
84 Colcheſter . P16 a 2 . 
Malden . * . 


— — 


NDON * . . 
- 


, Tre e N deere at Grrenwacn 
| Rocheſter a > 
I Sheerneſs a 7 54 
4 Margate 4 © o 8 
ö N. F oreland . . 5 
Sandwich 4 * | * 0.4 
Deal-Caſtle 0 . "oY 
S. Foreland . 5 
Dover 1 . x 


{ Dongenefs 1 | * a * 


n „ 
12 {it : . ; 5 


* — * _ 


Portſmouth a * — 
3 empert in the Iſle of Wight . 


{ Dupooſe! Point 1 in ditto * 


Latitudes and Longitudes Placer. 311 


| England continaed. | 
1 
** Names 8 Places. Nerch. Longit 
Pool = .. . * 1 ; ; : 
Weymouth : oh . . * br 18 
Raſe of Portland . . 8 : : — 
PC 
Lebe 
2 (this and all other Places in | 
g _ EY * his Survey *c0 42] *3 7 
Sidmouth 6 15 4 * h 
Ottermouth . , ” bios 75 45 
Exmouth-Bar PIs A- 71 
Top 1 . . . ©. 38 3 31 
„„ 
4 Teignmouth-Bar * . i . 75 7 3 1 
1 Hope's Noſe, the North Point of Torbayſ|*50 30] *3 36 
Berry-Head, the South Point of Torbay 50 26] *3 36 
Dartmouth-Mewſtone 5 „„ ; 
Start. Point . 1 16 3 8 
| Praule Point . . 80 15 7 : 
Bolt-Head ie e 74 
Bolt-Teal : * þofo 7 
Plymouth : 77 ug ” 
LPly . . 50 26] *4 15 
Eddyſtone Light-Houſe = Fr 
Rame- Head . . . 30 21 18 
K. Foy \ 3 . . O 231 * 
Falmoutn . a 50 1 E Br 
Lizard : ; 5 - 16 
Land's-End © oy of wy yh ow 6 5 16a} 
Scilly-Iſland, St. Agnes-Light-Houſe | 49 56] 6 _ 
12 St. es . . | wy Fi = 50 5 25 
CPadftow 4 . MO 8 | . 4 BE: 32] 4 59 | 
1 » We Hartland-Point ks . — 1 1 | 
8 8 Lundy- fle n . . 31 13 4 
8 Clovelly-Pier . eo N 75 
[5% Barnſtaple, Bideford, andAppledoteBanſ®5s# 6 —＋ 18 8 
2 © *Baggy-Point . 8 „Fiir 
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— en continued. 
22 — — _ | 

| Names of N | 

> | 


Watermouth-Cove (this Place, though? 
but little known to Maſters of Ships, 
may be the Means of ſaving a Ship 


Morte-P oint = . * 
IIlfracombe Pier . 
when ſhe cannot go into Combe) 


Foreland-Point . A 0 


— — 


1 


Nr 


Minehead 


Start-Point, Mouth of Brid gewarer River 


The Holmes 


King-Road {by 
Briſtol ( by the Author ) © 


the 4 


1 
Caldy inand 


« 


St. David's Head 
Barſey Iſland . 
[ly bes: + 


g J Milford Idand 


(neger) 7) Cheſter 


Liverpool 
[Fm 1 Lancaſter 


—— 


. 
& 


Whitchaven 


* 
— - 8 


ede 3 Carliſle 


[Calf of Man, at 8. W. End of Iſle of Man 


PE 8 4 " "EOS 1 — 3 all — ee 
— — — — — 


Sea-Coaſts of Scotland. 


dinbu h = * s o 
Fife Neſs . 9 8 . 6: 
ntroſe 0 = . . ad 
INew Aberdeen ; . 1 


©. 


mc —_ -- 4 e 


1 _—_—_— ww rtzyy 
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r 1 
Scotland continued. 
| e Latit 
1 Names of Places. North. | Longit. | 
| 0 IR = -p5 1 | 8 | 
Peter-Head, or Buchan Neſs « , 57 30 1 40 
Kinnaird's Head a „ . 57 42] 1 58 
| Tarbat Neſs . | JEET 3 a3 
| Caſtle Sinclair or Neſs n . TT $22 
Dungſby-Head 58 45] 3 12 
Lidneſs, S. E. Point of Orkney - Illand 58 fo 3 © 
North End of Ronaldſha (one of the * $1 
thernmoſt of the Orkney-Iſlands) . 
uenburgh-Head (the ſouthernmoſt 9 A 
of the Shetland Iſlands) ; ; 59 = 5 
North End of Unſt, the northernmoſt o 
Shetland Iſland . n 
The Mull of Galloway . . $4 4 £& 6 
Mull of Cantire d 55 23] 6 © 
Lock- in-daal, Entrance of, in Ill Iſland 55 40] 6 32 
Southernmoſt Point of Tirciy [fland , 56 27] 7 22 


Southernmoſt of Biſhops Iſlands . 56 46] 7 55 

Maiden Rock, Weſt End of Sky Iſland . | 57 34] 7 18 

[Point of Oreby, or Butt of the Lewis, be- 
ing the northernmoſt Point of Levi 
Iſland d þ , . 


— — — — 4 — — —ͤ ä DV 


Sea-Coaſts of Irelan d: 


Fair Foreland . . . 55 J 6 36 
6} 508 . 55 © 7 56 
6 . . 154 39% 6 216 
[land Torre 6 R . 55 9 3 
[fles of Arran . . . «| 5443] 9 5 
tags of Broad- Haven > . 54 7] 10 125 
[es ef Arian 4 . 4353 o| 9 56 8 
I . » © * * 53 7 9 46 
Gall or Doen's Head . . 52 49] 9 36 
Lipis's Head . 6 . « | 52 2410 21 
3 « 6 © =—_ 23] 9 41 
. . . . 52 O 12 2 | 
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Ireland Ys | 


— 


Names of Places. 


Latit. 
North. 


Longit. 


2 


Cow and Calf ; 
Mizen, and Miſſen-Head . 
Old Head of Kinſale a 


* . 


/ 
30 


22 
16 


3 


| -— ken 


-aſkets 


Coulance 
Avaranche 
St. Malo 
St. Brieux 


* 8 * 


4Atderney Iſle (belongs to England) 


ark (belongs to England): . 
Guernſey Iſle (belongs to Regland) | 
 Lerſey Iſle n to nn. . 


— 
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Sea-Coaſts of France without the Straits, continued, 
| | Latit. 

Names of Places. North, | Longit. 

G8 0 1 

[ſle de Brehat . „ Xx 

Morlais, Mouth of the River - —_— 7 ET! 
t Paul de Leon . . . +48 4:66: : 

Iſle de Bas . . . . 48 42] 4 6 

Uſhant Iſle 1 . „ 
[Conquet . 12 „„ 2" 7TH 
Breſt . . . . . „ 148 234 38 | 
Le Rar . . „„ TIT. 
Penmark . . . . . . | 47 47] 418 s 
Belliſle * . . - . . | 47 20 3 30 2 
Nantz . ; . . 47 13] 1 34 

Hey's Iſſe, or Ille ED . 446 40 3 30 

Iſle Ree , a . . „„ 7. 

Lucon . . . . . 2 46 27] *1 10 

Rar CE 

Iſle Oleron 0 i . 0 F . | 46. of 1 30 


Bourdeaux 0 . > , . 44 50] 70 35 
Bayone 0 . „ EW 


3 — — — —— — 


Sea-Coaſts of France, within the Straits. 


—— . . 1 . « [42 32] 3 10 | 
erpignan . . . . . » [*42 42] *2 54 
Narbonne . . . . . 43 11] *3 © 
Bezieus . 6 . . . . 43 22] 3 20 
080 J. * * 
ette bf bg . . . . « | 43 25] 3 50 
2 . . . 43 36] *3 558 
Mouth of the River Rhone Sx » |. 43 21} 4409 
Arles . U . . « 1*43 41] *4 38 f 
Marſeilles , R X 2 (*43 18] *5 22 
Toulon R X R . » (£43 27] *x. 56. 
[ſles d'Hieras 7 "> LI OR « | 42 59]. 6 20 
,, ( "43 34] *7 8 
1 —— Oe Tn 
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2 


Sea-Coaſts of Spain, without the Straits. 


— — 


5 Latit. 5 
Names of Places. North. | Longit. 
JZ— — — 1547” 19427 
St. Sebaſtian ng == » | 43 24] 1 33 
Bilboa . 7 . * © 43 29 5 7 
Cape Pinas » . . + | 43 56 
ape Ortegal . . . »| 44 4] 7 54 
Cape Corunna or Groin . . «| 43 28] 9 265 
ape Finiſtere . . . » | 43 12] 9 46 
Iſles of Bayona . | . » | 42 29] 9 33 
Cadiz . A . 0 A » 0 201 S- 2 
Cape Trefulgar . , . 36 10] 6 7 | 
Sea-Coaſts of Portu ; 
gal: 
Oporto ' 7 7 . » | #1 10 9 © 
urlings G . . , 39 35} 9 *4 < 
Liſbon 8283 . „ 
Cape St. Vincent . - . » FOI 2 105 
ape St. Maria , ' . , | 36 58] 8 30 
Sea-Coaſts of Spain, within the Straits, 
Gibraltar 6 . 5 0 136 11 4 $3 
Malaga 0 . . . 36 48] 3 50 
ape de Gat 4 5 , . K 36 400 1 408 
Cape Paul ; n a - TI 3M 0-3 
Alicant : 5 . , 4 . | 38 35] O 5E 
ape St. Martin , . . 38 45] 045E 
Valencia . . . . - 120 355. & © E 
—_—_— ; y „„ »- [qr of 2 26 if 
alama „ . . . . ba 52 2 55 E 
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Other Coaſts in the Mediterranean. 


| 


Latit. 


Names of Places. North.] Longit, 
Sea-Coaſts of Italy. 5 | . # 
Nice . 0 , . » *43 42 r* 17 
Genoa „ , , . « [44 25] *8 35 
Leghorn . , . 43 23] 10 15 
Florence . A » 1*43:46]*11 2 
Civita Vecchia . , 42 5]*11 46 
{Rome , , , 441 54\*12 2 
9 
Naples 0 4 F „40 51]*14 14 
l. de Iſchaſe 4 - + | 40 35] 13 43% 
I. Stromboli . , , 3. 2 T{ a. 
I. Folicudi . i , , » } 38 30 14 20 
Tarentia . . . 40 30] 17 20 
Anconia g 0 0 43 37]*13 30 
Rimini , 8 44 4|*12 34 
Venice * o * . * 8 912 4 


Cape Pola 
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ie Sea-Coaſts of Takes. &c. in the Mediterranean, continued. 
Latit. web 
Names of e North.] Longit. 
* „ 
. Paillou | 2 $4 . . 40 5 2 | 
Monte $anfto . . . 40 28 — 5 
ondini . . . » | 41 2] 24 © | 
allipoli . . » eo [| 40 30] 27 11 | 
. Baba * . « I . . 39 28] 26 12 
late . 1 . . 38 56] 27 39 
myrna . . . . 438 28] 27 19 
2 . , . . . 38 10] 26 21 
pheſus . d » | 38 of 27 538l 
\ vo or Scandaroon . * | 36 35] 36 20 
Antioch . . 36 11] 36 10 | 
Aleppo +1» * . . . . 35 38] 37 18 ; 
[Tortoſa * . . . 0 35 4 36 15 
erde . . . . . 4.34 38 5 10 
cy E . . .* = 0 33 40 3 O Y 
Joppa, or Jaffa . . . » | 32 27] 35 16 | 
} | = | 8 
| 
Iſlands in the Mediterrancan. ' 
Alboran G . . . 35 57] 3 44 
Formentura . . . . 38 38 I 7 
Y *28 ö 
vica . . . . 3 53 I + 
Majorca, at Majorca, , . — - | 
_ (Port Mahon) X . 439 51] *3 48 | 
abrera . . . . . - | 30. & $0 
orſica, at Calvi, . 42 45] "8 56 
Bonifacio, — End of Corſica, +» «| 41 2o] 942 
. Tolare, So 12 38 48] 9 15 8 
E. 8. Reperade, daa! e Sardinia } 41 12} 9 44 | 
Aſinara . 8 „4 of 850 ] 
Capraria . . . > - 4 Hay 
Elba . . _— . „ 43] 10 45 
—_: IN 
L. Penteloria . Ds + | 36 52] 11 50 
l. Maretino 3 


_ 
- * 


* 


———— rr ene ee eren 
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Iflands in the Mediterranean, continued. 
Latit. 
Names of Places. North. | Longit. 
—” 1x 
Lompedoſe . 0 . » | 35 30] 12 21 
a Linoſe . . * 35 59 12 43 
Dae . . . . » | 38 45] 13 50 
Alicudi . . . . 38 36] 14 42 
Folicudi . . . . » | 38 37] 14 14 
Volcano . . . . © . 38 31 14 49 
Salini . - . . « | 38 46] 14 47 
Lipari 5 . . » oe . 201 14 49 
Panarie » | 38 58] 15 1 
Trapano, Weſt End of | 38 3] 12 54 | 
Palermo, in Sicily , *:8 10|*13 46 
Cape Paſaro, Eaſt End of V1 36 40['15 37 
Tremitte . . . . » | 42 14] 16 19 
iſſa . . . 0 * 43 5 16 30 
Ozero > . pe . » 145 10 — oh 
Pome . . . . » | 43 20] 1 
St. Andrea . . . « | 43 12] 16 14 
Agoſta . . . » | 42 581 17 4 
Cuzzola . . . - 43 21 17 24 
Melada . . . * . 0 42 48 18 + 
Argoſtoli | 38 13 20 54 
Zante . . . . » | 37 45} 21 4 
ragnieres . 4 . : 1 36 17 23 21 
andia, in . . . . 35 18 725 18 | 
ance, in I. Candia 5 35 27˙24 9 
C. Solomon > 0 a a 3s. of 27 3 
tandie « . . , » | 35 26] 25 35 
[aſſo n 5 5 . +» | 49 37] 25 4 
imnos A . . . 25 34 
Metelin . . . , . = 2 28 27 
» | 38 19] 26 14 
. * 1.364 27 19> 
137 201.20 64 
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| — in the Archipelago, . *] 

my Tatit. ; 
Names of Places. North.] Longit. 

5 1 S- 7 0 8 

Mila . p . 8 36 46/24 56 | 
Naxie . 0 . . . 37 7 26 3 

Rhodes . . . « | 36 5| 28 22 o] 

Stancho . . 37 af 27 24% 


e 34 56 32 17 
Eaſt % End of Cyprus, 3 C. St. Andrea. | 35 33] 34 50 
th C. de Gatte 34 33] 33 2 


— — —— — ä —— 


3 n | 


The Coaſt of Barbary and Guinea, from 
Cape Spartel to the Cape of Good-Hope. | | 


Cape Spartel . . . | 35 44] 5 36 
Larache . . . . $84 20043 
La Mamore . . . » | 346.131: 0-7 } 
Sallee . » . . . 34 6 13 
Cape Blanc . . . * | 33 10 8 10 
Cape Cantin > . + | 32 47] 8 48 
SAPHIE . . . « | 32.28] 8 43 
Cape de Gee . . 130 45} lo 8 | 
Sante Croix . . . +» | 30 38] 950 | 
Cape de Nun 's . . LL 2819911 $3 
Cape Bojadore . . . | „„ 
Cape das Barbas . . 4 19 io 
Cape Blanco 20 47] 19 112 
Senegal (in French Maps, Fort St. Louis) 15 500 17 55 * 
Cape de Verde a „ I He 
River Gambia, Entrance . 0 13 28] 16 5 
Cape Rouge . X . | 12 15] 16 20 | 
Riv. de Sierra Leona, Entrance 5 8 8 22] 12 8 | 
Cape Mount g R . | *6 38] 9 34 | 
ape Mezurado RN „„ 
River Seſtos, Entrance _, 8 5 300 7 42 | 
Cape Palmas . . . . 4 28 5 58 1 
River St. Andrew, Entrance . . 5 8 4 26 
Cape la Ho . . . . -| $6 NY $16 
—ape __—— .{- +. C40 3 


— WM 
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The Coaſts oo ee __ Tony continued. 
| 5 Latit. 
Names of Places. | North. | Longit. 
| FRY "Fs @-- # 
River Volta . 1 42 
Road of Juda in the Gulph of Benin 2 58 
ood of Little Ardra in the Gulph of my 316 
River Formoſa, or Benin-Entrance . 4 52 
Zenin Town Py * „ 3 28 
Cape Formoſa : ; 5 31s 
ew Calabar River, atrancs . 6 48 A 
Old Calabar River, Entrance . . 7 46 
River Cameron, Entrance g 1 9 10 
Iſle Fernando Po 6 X . 8 52 
Prince's Ile a . . 7 52 
bt. Thomas Ae . . * . 4 7 10 
ape St. John 2 4 9 13 
River Gabon, Enpance, on he Equator 9 10 
ape Lopas Gonſalvo 4 „ 8 41 
Iſle Annabona 6 . © . | 126] 6 18 
ape St. Catharine . 
Majumba, or Alvar, 3 of Bay IH 
(here the Dutch * a Factory for wy ' 315] 939 | 
vory) a ; LET 
Pape Pad 1 15585 
of 80 Fr. ongo, Eng. 
| Ceed, Ne 1 20 bog: ] 6 11 30 
ape Leto” po WO « . 9 3 11 20 
Senguela | . | . . 12 9g 10 45 
Negro [16-2] 9 28 
3A of Once ho- 
eng 
ape Vol T . « | 28 55] 15 33 
Bay St. Helena; o St, Martin | 12 0 6 31 47 17 33 
ape of Good Hope r 734 29,078 23 
. D 5 apt: A — 


1 = —_—_— 
* EE 84. Las 


* 
—— — * — — 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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* 1 


n AMith 


* 


Cape of Good-Hope to Fort St. George, Madraſs, | 
| | Names of Places. E = | Longit. | 
0' 4 
Cape of Good-Hope . «<2 
ape Falſe or Hang-lip . . 
Cape Aiguilles "DN . . 
Bay of Lagoa . . . 
ape Natal d . 5 
River St. Lucie 
Bay of Holy Spirits, or Laurens Marquez 
ape Corientes - 
ozambique . . . 
Cape Delgada . . . 
Mombaza . , 6 
agadockxo . . 
ape Baſs _ 
— Gardafoy, or — Cape of the Red- 
Ar den . „ . 
| — Babelmandel . . . 
Mocha, in the Ret- Sea _ 
( ape Fortuach, or North Entrance of Red- 
ape Roſalgate . 
Cape Modenden, South point of the En- 


trance of the Gulph of Perſia 
| Oã . . f ., 
Cape Comorin . — . 
Pondicherry . 
Fort St. George, or Madraſs Sg 


— 


1 . 


Newfoundland. 


Bald Cape, N. E. End of Quirpon Iſie 
Geeſe Cape, North Point of Hair Bay 
roais Iſland, North End . . 
1 . 8 | 

ape St. John N 


r 


bes- Cob of the Main Continent in the Eaſt-Indies, from thel | 


DR — — —— 
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EE : IF 

| Newfoundland, continued, | 

- £ | Latit. 5 

| Names of Places. North. | Longit. | 

1 75 7 OE „ | 

Iſle Fogo ... . «„ So $350 
ape Freels . . . * | 49 34] 52 54 
ape Bonaviſta . » | 48 52] 52 22 


Baccaleau Iſle, at 8. Entrance of Trinity Bay] 48 22] 52 13 
ape St. Francis, S. Point of Conception Bay 47 531,52 14 


ort St. John # . . + [47 325620 
Bay Bulls . . . „„ 7 * T7 0 
Cape Race . d N 1 46 39] 52 36 
Virgins Rocks . N . » | 46 39] 51 17 
ape St, Mary's , . © » | 46 col 54 o | 
lacentia Harbour . , » 47 386i $6: 8 
ha an Rouge . . * . 46 551 55 20.2 
eter's Ile . , . 46 48] 56 10 
ngley Iſle . . , « | 46 59 56 18 
Cape Ray . « | 47 36] 59 8 


Bax Anguille, S. Point of George s Bay 47 52] 59 16 
pe St. George, N. Point of St. Geo. Bay 48 28] 59 8 
ol Head of ny of * 0 49 558 21 


Bonne Ba . . 49 32] 57 55 


Coaſt of Labradore, and Straits of Belliſle. | | 


elliſle, in Entrance of ditto Straits 51 53] 55 26 
ape St. Francis . . 2 {| 5249 55 30 
ape Charles d 52 14] 55 26 
York or Chateaux Point, viz. South Paine} 51 86 56 52. 
of York, or Chateaux Bay . 5 
ed By . g a „ „„ 
Ille au Bois . . . 31 25} $7 1 
Green Ile * = = * 51 22 57 12 
Grand _——. f . , » era 


_— — a . —_ 4 — — 


— ä 
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Coaſt of Labradeee, and Straits of — continued. 
3 — — — 

Laut. | 
Names of Places, North. Longit. 
an 5 b „ 
Eſquimeaux Iſlands . . 451 23] 57 40 
Shecatica Bay P * 51 13] 58 18 
[Great Mecatina Ile . . 50 43] 59 © 
Iſlands of Waſheminſker . . 50 5| 59 52 


| 
| 
| 
| 
f 


. 


— Poſſeſſion , 


Delhi 1 . x 


Na End of Elizabeth's Inland 
St. Bartholomew's Iſland , 


Strait of Magellan, 
n Mary s 
Point * . 


— 


Porpus Point , , 
Port Famine . . 


Ca 


Shut-up 
Dolphin's Ifland . 
— Forward, the ſouthernmoſt i in all Amer, | 
Cape Holland 


9 ? 


. 
* 


, 


8 


„ — * 9 — 
— * * 


rr | 
| PART II. 


[Containing the Latitudes and Longitudes of the principal 
Harbours, Capes, &c. which are not contained in 
the firſt Part of this Table: Extrafted from à po- 
| pular Sea-Book. - 


The Longitude is counted from Lonbon. 


— ——— 


. 


2— 
— — — 


Coaſt of Greenland. | 
: N Latit. 3 * 
1 ＋ 8 2 
Hacluit's Headland . þ'- a4 79 55] 11-0 
Fair Foreland . . . 1 79 20] 10 52 
ape Cold, the North End of Charles Iſle | 79 10 © 
Black Point, South End of it . 178 10 30 
Dear Sound . * * . . 79 15 12 40 8 
Foul Sound . „„ 77 28] 12 50 
Bell Sound «  . * +» - o | 23 ag} nn 40 | 
* o© «| 76 45] 13 36 


„ 2 . 3 1 25 2 45 
herry Iſland, or Bear Iſland «us 474 3 18 8 
Ice Point, -or Cape Deſire . g-- 92 » 77 4 69 IO 
Admirdlty's Iland © 7 51:55 50 


. 5 - ” FS * 3 12 
” . * . 70 O 1 20 | 
* . . . | 45 oO 
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2 Coaſt from 2 to the Naze of 3 


— — — — 


Names of * . 


North. Longit. 


Latit. 


3 0 / 
el | 64 30| 40 30 
ape — or Cape Bona Fortuna 35 16 35 
ape Gallant, or Sweetnoſe 34 45 
Lilduyn Ifland . 31 20 
River Kola, Entrance . . 31 5 
iſhers Iſland . . . . 26 38 
North Cape . . j 23 2 
romſound Iſland . * 15 30 
land Sanien, South-Weſt rein . 13 0 
Loeford, Weſt Point . 2 9 40 

Verro, or Weroy Iſland . . 7 30 4 

Dronteo, or Dronthem . . 10 15 or 
Ranſdel - 2 . « . 6 30 
North Point & . 5 26 
Catts Neſs, or Scuts Neſs, South Point 3 36 
Hearle Iſland, the South End 3 38 
—— . 5 40 
— North Point . 5 40 
— . . 6 10 

| ö ane of Norway 5 . 2 7 24 | 
Maſterland . , o . 11 45 

Coaſts in che Sound. 

8 57 

10 10 
10 0 
12 15 
12 13 
12 30 

13 0 * 
16 ©, 
16.35, 

15 30 | 
17 © 

13. 20 


WW —— By 


88 
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Coaſts in the Sound, continued. | 
Latit. 


— * 


ö 
| 
þ 
1 
þ 
] 


Names of places. | 


North. 


| Longit. | 


— — — * 


Stockholm 


— — 


Aboo 6+: 1 
Raſeborp 4 . . hoy 
GOr « Sh —Y 

Peldlog Sound 5 

yburg . . . 


eterſburg e 868 . E- 


arva * E 50 
Nevel . . " 0 
ark Nang - 
Sybranneſs, in D „or Dagerort 
Trenſberg, in Oeſel Iſland . 
Parnaw 2 7 4 * " 


Runen Iſland  . Ay 0 


Ryga . . . * 


Domeneſs 
er Winda 
Der Memel 


Coningſburg 


Dan. zic 

Heel 
otland, 

Faro Sound 
Gotland W 


Gotland, the South End 


Bornholm 


the North End a E 


* ' . * 
* - = * 


iſbuy- [ «. "0. 


amin, or Hamin - . Eg 


= or Rugen 8 * 


oſtoc k 


traclſund 


iſmar 


ö ubeck 


* 
00 * 
7 - - 
* 


* 


1 . a : 


lienore 
raniburg 


' * * 


Anout or Aubole Iſland 
ſon, 'or Leſnow Iſland, or Jelou F 


. Scaw 


; 


ac ” OD 


- c * * 


* 
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„ - x = © — woos — 


WO > Calais, 


| The Sea-Coaſts of Holland nk 1 from the Scaw [ 


* 


+ Latit. 


Holy-Land, or — Illes 
Hambrough 


Middleburgh, in Zend ns 


luys | „ . 0 
Oſtend . . . . 


unkirk | . I” P E . 


The 3 * the Iſland of er 
Grim's Hole, or Geuberman' s Rocks 


Gamar Iſles, or Gille 0 0 
Weſtmania Illes + WW, . 
Rock Point =M X 

now Hill . . 
Fair Foreland s , 
Rage Point, or Orgal Bay 

arza, or eſs . 
rimſa Ifle . 


Lange Neſs . , 
argarer's Point . 
| [Silly or Pappy Illes 1 
orn Bay | . 
erchants Foreland . 
ortland, '.* , . 


__ 


= a I DB ww Www 


ta w 
Sw nmnwOo0yo ood oo GnDoDm On - 
— 


e 
+ wn 
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— a — — COON 


n 


land 2 — 4 . 
tg St. Frantiſco : K « 


land St. Catharita . 
River Grande's Entrance . 

Liver de la Plata, or Cape $t. Antonio 
ape de Sr. Andreas . 

y Sinfunda, or Sinfendo 4 4 
Point de los Leone: . . 


Pont of River St. Julian . 
ape Virgin Mary of Magel. Straits « 
La Maire Straits 

>. Horn, the 8. Part of Terra del Fuego 
flland dos Picos . 0 

ſland de Martiavas . * 

land St. Maria de Agoſta 686 


28284982 
208 08888 0 


66 40 


— 


« — — mwjͥ AE So ˙ WG ä — oO Oui O_o —— —— —— 
- 
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* 
; Sea-Coafts on the Main Continent in the bal. Indies, ont, | 
2 5 n RB 4 
NMames of Places. otth. 3 
— ——— 
Wd 3 
Bafſora, or Buſero . . 49 20 
Gumbaroon - « , « . $6 40 
ape Glado . . . 63 34 
River de Sinda or Cinde 0 . 67 35 
Dia Head . : . . 69 50 | (| 
Surat „ Ni *. . 72 25 f 
Deman „ . 73 30 
Bombay, Iſland . 5 73 6 
8 t. John's 3.1 Ws. — . 73 20 4 
Chaule, or Choale 73 37 
r 740 
T ajapour Iſle * * * 74 10 A 
„„ 25 0 73 50. | 
arwar ; . . f . ; 75 0 
Maaquelore 1 . 75 25:5 
. ellecherty BY; . . . 75 25 2 
allect ian e 2» 75 30 
ö annanouu ä * * . 75 35 f 
Coche . 75 2 
i Ae 1 . 76 25® 
Marin . . . 77 25 
24 in Zey lone ; 79 30 
Point de gle, or Gallo, on the Gas $0 10 
Dyndree „on the ſame 80 45 1 
Promote. . 3 * 8140 
Great Baſſas Shoals . 81 45 |} 
jerapmam:- >! 7 let * 80 10 
Negrapatam gi +6 ny 79 55 
Tygcumbar |. ” » 79 50 
Porta Nova "= - 79 44 | 
Pondicherry , . 80 18 
Fort Sg. David, or Tregapatam N 79 48 
| 2 | 80 5 
* or dad. patam 80 32 
Pullicat 
Armegon . I 3s; . 
Petapoly| 7. . 80 . 
ue Point, or Mecha . 
— — — [Eꝑ——ũ —— 
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* 


— Gs 


| The ser Cant. on the Main Continent in the — 
frm = — -  coantiaucd......-- 


— ct Sx 


Names of Places. 


North. | Longit. | 


R 1 ver Bengal . * . 
River Aracan > 


Cape Anarilla, or Avarilla . 
Cochin, or Chinchen N 0 


— l Livgpo, or 'Ningpo 


Nanquin -, . 0 
Fekia }: |. J 


r 5 


3 ———— —-—0 


| 


Lomeras de Caftelamas . 
t. Joan de Liſbon , > 
Di A 0 
4 . g 
* * . . 
alha : 
8. Mary, 8. End of St. | 
. D*Ambre, N. 1 Laurence 
N de Nova VT. | 
hriſtova + 10 . 
— 6e . 
2, Op. Galiega , 
ta , , 
ugvelo, | * | 
Baſſas 5 * 
- w E . : 18 


Banhas 


; 
| 


1 


2 
roſs Iſland. ; 


wacatore, or | 
Wand ts, of Zacatora 
ubello * 


Malique 
— 2 or Grip 


% 3 ä — vo. 3 22 - ep. es 


o 


-. 


aflas de Chagos, or Illand . de  Chago 
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Iſlands in the Eaſt- Indies, continued. 


— Latit. 


„ 


Qua 


ͤ— — 


Ipena 


Andomaon, or Antada a . 


Names of Places. 


—_— 


eylone, South End, C. Gallo . 


South 


1 190102 55 
$. 119105 55 


1 wm Wc 1 . 1 . . . 
adeira Weſt-End 


1 
— . —ũ 


| 1 
. 39 54 30 35 
. 139 34 3284 | 
e. - | 38 5328 15 115 
. 38 27 20 
38 52] 26 3 
„ 132 62025 18 
— 139 1627 18 
4 39 37] 25 1 
e 5 38. 43] 23.48 
t. Michael | 1 38 23 36 
ormigas, or Hormigas . . 137 40] 22 47 
„Maria * 9b , * 36 55 23 38 ö 
f baſts of the North Part — a 5 + 
| Hudſon's Bay. a ba 
er 18 1459 4/4643 
dape Elizabeth n 2 31 66 50 [ 
+, © 1.03 $006 
if land, . . 03 48] 74 45 1 
— 4 , * 3 0 62 70 17 4: 
Salifþpry.Ifland _ n 63 45] 77 158]; 
r 260 80 8 
LIONS  , +. „ Jens 
Shark Font „ 64 30] 82 55 4 
; Cape Southampton — 4 4 00 CLIT] 


Latitudes and I of "Place. 
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— _— ted tant Sat 


mom O of the North Part of. America, Hudſon's: Bay A 


Latit. 

North.] Longit. 
| | 8 
Sir Thomas Roe's Welcome, .. 64 15] 92 4 
ape Churchill 38 * 0 . | 6. [ 59 — 95 20 
Port Nelſon, or Vork Fort. wit »* | $7 to 93 58 


New Servern * . » . o | $6::0þ 88 20 
a be Henrietta Maria 2 .. e e 


| 
| ! of Names of Places. 


; 


— 


— — —_ 


Viber s lle a 0 b 
Albany Fort — gm 898 * 

; ouſe River's Mouth . 4 
point Com fort f 12 „% 2 fs 


Frenchmad's River . wy 
Rupert's River , . . 


Charlton's Ifland 3 . 
| anby s Ifland- . . 4 
Shepherd's Iſland » . « 
Solomon's Temple —_—} 
eſton's Iſle - 8 
ubs Iſle Ten 1 4 . 5 
Rear? 8 Iland 7 _ G2 * 3p 83 452 
Baker's Dozen's Iſles * 25 » | $7 55 81 25. 
leeper's Iſles ' +7 "ol 0 60 1081 30 | 
| Manafield's Ile, the middle _—_—— 2 2_- 
Jones: K ; * * » of $4 FF 78 58 
aps Walſingham MS: * eo 6zegsh77 55 | 
„„ +» > © 4 Canon ge 
Button's Iſles * [. © 88 FO . 5 A 27 
Tadouſack, :;- N nas «-.þ 4919}1 67: 5 + 
Quebeek | „ 1 46 551-69- 48 
Anticoſti I0and, * middle 4 49 40 60 45 
-ape St. Charles, or Charles Straits . | 52 0 365 707: 
ape Britain,  , , . © , . © >z;4 46 anefige 
Sable - IS IT int 46 eee 
Polar or Port Royal od .. , «» | 44 451405 
*enobſcut|River | * , . „ wil aqevOp 0 
North Yarmouth | 8 4414 67.58 
Pacataway, Kotrance 1 — 43209? 9 | 
whe ip, ©. | ER RET "2" To 
-ape Cod A .s 33 aas 55 4; 


Boiton 2 . 9 0 -. | «| 42 ab; 220 37 


— — 
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Wm . — 


Coats of the North Part of America, Hudfon's Bay, contin. 
| 1 Latit. 9 
ee of Places. North.] Longit. 
\ ; 5 5 0 / | 
lymouth . . . * . 42 | 68 530 
South of St. s Bank d + | 41 45] 67 15 
South End of Nantucieet Shoals . + | 39 $9] 68 23 
antucket iſland g 6 41 15] 68 48 
d $876 . 0 . 41 144 69 # 
| he Sea-Coaſs pn the Main Continent inthe . 
yy vc; prone . 1 | 
rlinabeth's Iland * . 0 » | 41 35þ 69 13 l 
Block Iflagd _ 0 1 4 * 6 . 41 15 69 58 
3 ; , = * 41 18 70 20 
„ [qu 20 7% % 
. + | 49 42} 74 14 | 
* . 40 2 74 15 
138 49] 75 28 | 
v - 1 39 57 '75 30 | 
4 * | 39 75 15 
« [37 111 76 1 
135 59] 76 23 
» | 35 Ig 74 204 
433 2 77 Fo 
| 33 7 . 
- 2 4433 $] 78 46 
- * | 32 79 43 
e ” . . | 30 1 80 43 
de Florida . 91 24 57 80 30 | 
Laphillapina, or Apalachia . A 


N. Spiritus Sanctus, or „ Mouth 
Tompeck — 

Liva, or Vera Cruz . 
Tri, or Tris Land . 
Cape Condeſedo , 0 
Cape Catocha MEL * 


— £ — 


* Latitudes and Longitudes of Places. 
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7 


outh of Amazons River ; 


The Sea-Coaſts pn the Main Conpingye: in the Weſt. Indies. | 
_—_ 9 EA.... 
| Names of Places. North.] Longit. | 
r r. „ 
alamanca . . . . . | 16 Fel 89 10 
ape Honduras . . „116 25} 84 45 | 
Cape Camaron . . R „16 10] 83 30 
Entrance of Nicaragua +» ; i 25] 84"; 
orto Bello 0 9 330 79-45. 
Darien, on Scotch Settlement » „1. 8% 
Carthagena : | 10 28] 75 21 
Cape Conquiquaco, or Coquibaco' 412 40 70" 42 
iſland Curaſoa, or Quicaſao . « | 12' 10 68 15 | 
c ene 
land Trinidada e X, 10 15] 60 17 
Mouth of Oronoque River 1 8 15] 59 25 
* . . 1 10 3062 10 
Cape Naſſau a 18 7 
N. Cape, the Middle of *Caopory Land | 2 554 56; 
Suranam 682588 50 
ape Orange . 6 . TEE 250 51 
. O Ts 


D—_— 


Is 16 20] 60 10 


WA. 
DO 4. 


6 ¹ 58 


439 Latituder and Longitmdes of Places; 


Names of Places, 


* - 


Ars rsd ges 
8 THHCEUH DBA EGS S 


2 2 Iflands in the Weſt-Indies, continued, 3 


W 
26 25] 75 9 
24 J 74 35 
23 45] 74 50 
75.55. 


£2 $8.28 


2 3 5 9 oe ISR 1777 * 
— A” BE XXNVYE 
meer. PART III. 


r 755 Latitades and 3 o 1 Place | 

in Various ol whe of the World ; colleRed from goo 
 Aurbdrities ;, which will be frequently 7 Nn in cor. 
[reding | the" Defetss of thoſe in Part II. 


For if " Eatitade and Kehr af any Pike, which 
[given in the 2d Part, are alſo found in this, they ſerve not only 
to correct that icular Place in that Part, but alſo othe 


jocighbouting FI es: And, in this Manner, as Leiſure wil 
permit, an Materials can be collected, 1 2 to make 
the 2d Pare of this Table more correct. "re 


* 
A i, — - 6 


_— 
I 


1 * 

Y * 

N Gs * 
Names 


& Tice, bis 3 600 and 80% 2 5 
orth orth Latitude, an Poet o ey 99% 4 
Weſt Loygitude. 


— 


ö — 4 mn — 22 — — —_ 
d ** 1 7 — 


-ape Refolotion, | Hudſon's Bay, c. 
Bytton's [1fles , [Lat. by Capt. Davis, in ) I. 
2555 * 651% 100; buy another m} 

- ; 


Cape dne 
ape Diggs ! % „ 

[Nor Kr alen ind 113 75 
22. ?! n—nnge 


_ — —_ 4 LM — 
* — _— 


wh theſe Latitudes and Longitudes are founded on Obſer- 
vations made by Mr. Wa L zs, (a Gentleman whom I have the 
Pleaſure of 1 to be an ingenious Aſtronomer,) I think 
they may be depended on, though 1 they are in ſome — de- 
nr The Latitudes and 
ongitu es following are collected from the Philoſophical 
Tranſactions, ſome Publications by the Aſtronomer-Royal, 
HawgrsworTh's Voyages, &c, &c, 


— 2 - —ͤ—nũ—— ꝓZ—“— od erm l 
— m—_ = — 


Latitude and 3 of Places. 


3” 


bo - — — 


Names of Places. 


— — 


| k nn or | 


__ Coaſt. 


— — — 


Abo ts - 

Archangel . . 
ajanebourg 2. ö 

ront heim . 


- wi 
North 9 or 2 ene 


ornea 81 
: mba ' 7 - ht , 9 47 


2 4 = 
i ; K | 


— 


Norway 


Baltic Sea 
White Sea 
Finland 


Sweden 
Lapland 
Lapland 
Sweden 
Ruſſia 


** * 


$6.8: Y 


125 between Lat. 60% and 
1 45 151 go® and 180 


TY 


AS 25 4 


hogs oo and 627 
e 180% Welt. 


New England 
New En land 


— 9 1 
— — — — * —- - - 
. * 
es between Latitude o- 
* - © 5 
21 43 * + " 
+ ww p 
&@4.* 
- * 


9 45 — 8 
' Weſt Indies 18 c 
Weſt Indies 18 at 


[Cape Breton' | 47 12 
Cape Bretow 47 6 
f | 
„Terra Firma f 11 27} 
'» {Weſt Indies | 14 36 
"', [Penhilvania — | 4o It 
> | Loviflana * | 29 5 


* . 
4 - 
—.— * - 


* 
/ X 
on. ce ws ↄꝙ oy — eo m_ 
U 5 
* 
— 


+ [cape Breton |} 45 54 


72S 
| 72 3 


43}. 17 ic 
il 64 
171 9 


1 


76 45] 
7 
59 55 


$9 5c 

60 53 

74 

61 1 

82 
958 

80 21 


79 5c 
71 12 


65 3c 


16 32 
64 33 


. 
1 


2 * . - * 71 : 
- 1 * ” ; 
2 0 o ny © * : : - - . 
g 8 - * I a 4 
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Places berween Latitude os and 607 North, snd Longitude: 


_— W | m 


| between Latitude 0® and 60® North, 


| 


5 
and 90 Eaft, continue. | 


„ 


| | . 
7 nburg 8 „ 4ibnle Aſtracan 
4 420 
* Oſtend * 0 "& 


Ancient Rakah . | „ . 
| Stockbolm 5 . 17 | 

* obolſti . . 

Jplal . 


the ERIN : 


* 
| Fe 
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[Places between Latitude o and 60 North, and Longitude 90 
and 180° Eaſt, continued. 


"0 


| Country or | 
Names of Places. Coaſt. Latit. | Long. 
i. nt 
Ile Pulo Timon : .  [Gulph of Siam 3 9104 25 
Fiſcadores 7 South End. — — 11 067 30 
iſlands 5 North End _—_ 11 20[167 
Tinian Lage * —— 14 580145 5 
IGrafton's Iland 9 2 5 21 41121 
Pulo Aroe Yi Þ 2 26|105 
Places between Latithde oo and 
60® South, and Longitude od 
and 180 Welt. | 
Whitſunday Iſland » _ [South Seas. | 19 26/1 37 5 
Queen Charlotte's Iſland . . — 19 18138 
tEgmont Iſland 89 *'.. — 19 200138 3 
uke of Glouceſter's Iſland. |: — 19 11140 
Duke of Comberland's Iſlands . ——X[ig9 180140 3 
rince William Henry's iy 19 9141 
ſnaburgh Iſland . 17 + 147 30 
K. Geo. III. 's Iſland ] S. E. Fad — 17 48[149 150 
or Otaheite . 1 17 30050 © 
Duke of York's Iſland . ,, — 17 280150 16 
Sir C. Saunders's Iland , — 17 280151 4 
Lord Heowe's Iſlaud —— — 16 460154 13 
Scilly Iſland . . > 16 280735 30] 
Boſcawen's Iſland . © 1 15 50%%5 10 
\uguſtus Keppel's _ . 15 53175 13 
W: lis's Iſland © F 13 18177 9 
Places between Lat. o and 600 
South, and Lon. oo and goꝰ Weſt. 13 
a 
Atica . peru 18 27 71 11 
[ſle of Aſcenſion . . FA Angola 7 28) 1 | 


Y * 


34 Taunus aud Loginudts of Plates 


. and 90 


pt Vs ths 1 gp tre ee pou =» - 


Weſt. 


— 8 8 


$ between Latitude oe and 69. South, and Longitude 00 


- 


—— — 


1 — — — —e— ad — - 
ö E | mo 5 
3. Names of Places. | C . 


2 
7 


, a „5 8 
guenos . . . 
allab me 0 4 
St. Catharine | * "oy 
onception 0 . 5 
vaquil h * . * 


Tland St. Helena — 4. 


* * o 
* . 
* * 

. 3 
. . 

on La 

* . 

. . 

9 

* * 


Point Porpus 1 


Port Famine —_— 


pe Forward 25 


Cape Gallant . 


Cape Hol land f — . - 


Cape Notch . 94 1 a 


ape Up I ht . — ö 
pe Pillar (Lon. per Reck. 769 
— — ö —— 1 
laces between Lat. oo and 60S. | 
and Long. o“ and go* Eaſt, 6 | 
- iſle of Bourbon, St: Dennis . [Madagaſcar | 20 52] 55 3 
[land Mauritius, Port Lewis Madagaſcar | 20 10} 57 2 


— — TY WAS W 1 


2 


4 
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and * Eaſt, continued. 


{Places between Latitude 9® and 60 South, and n 


duntry or 


FRY 


* — 


Names of Places 1 fy Long. 
Wit n 2s 67 PI 
Rodrigues 4 119 411 63 1 
ape of Good-Hope, Town — 33 5518 23 
Cape Point — 34 2918 23 
Cape Falſe, or Hanglip . —— 34 16 18 
Saldanha Ba . — 33 17 5 
Daſſen Iflan „ — 33 | 18 2 
out Bay 0 . — 34 3118s 


| 


| 


Places between Latitude oe an 
60® South, and Longitude 


yo” * 


and 180 Eat, 


en Ile Java . 
Princes Ifland 


— . 


9 


* 


— 
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1 A B L E XXXIX. 
„ the Variation of the Compaſs, obſerved from the 
"9" 1766, to 1769, mncluſroe. 
| Lat. Lon. Var. Lat. Lon. Var. || Lat. | Lon. | Var. 
| N. W. W. 8. W. | E. 8. W. W. 

0 0 0 0 0 0 0 | „ 0 
62 | 68 | 40 54 | 72 | 22 19 | 2 23 
50 8221 f 53 | 76 | 23 7 | 14 | 10 

50 7 20 ff 52 58 23 l — 2 

36 | 30 [144 429612 Lat. Lon. Var. 

34 | 33 [17620 % || S. | E. | W. 

33 | 27 | 15 If, 37 | 52 | 152 | 34 | 37 | 24 

21 | 37 | 4x || 34 | 46 | 12 34 | 18 | 19} 

i5 | 24 | 8x | 34 | 79 | 11 |} 30 | 42 | 2 
15] 33| 44] 281 96 | 6 7 [104 | 1 
— ER 6 811 I 
Lat. Lon. Var. || 24 | 38 | 5 4 [10g [none 

N. . . 21107] 5 — — 

16 144 | 51 || 20 [130 | 54 || Lat. Lon. Var. 

15 [146 [6 19 [138 | 52 S H. X. 

11 [167 | 10 19 [141 7 11 [165 | 11 
— —1— || 18 [148] 6 8 [15g | 82 
Lat. | Lon. | Var. 16 [155 8 5 [152 51 
N. E. | W. 16 [175 | 9 
1 13 [177 | 10 / 

2 105 1 12 | 30 [none ; 

/ 


TABLE 
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© For finding the Time of High Water, on io 


T ABL E XL. 


2 


Principles. 
ba Atter Atter Before : - 
& [New or Before [Firſt or New or To find 1he'Tithe 0 High- \ 
2 =o Firſt | Laſt | Full | Mater by this Table, | 
Moon. Uartr. Qu . On. 
IA N 4 N LES Firſt, by Tab. XXXV. 
1 7 8 wk 2 the . og yr 
$4 % . OM the neare ale of th 
Oo O| 9 0144514 45 3 Moon, to the Noon of th 
77 giren Day, is diſtant from 
8 0 16 4295 10 15 that Noon, Againſt this 
120 23 41225 90 22 Interval, in the proper 
16 o 31 4 14 5 18] © 30 | Column in this Table, 
200 0 39] 4 65 260 37 will be the Hours and 
A . _ * Minutes to be added to, 
Tar. or ſubtracted from, the 
4% 533 525 460 51 [ Flaving of the Port, for 
180 59 465 59 59 | the eſtimated Time 
| 12|1 5 40 11] 1 ©) High-Water. Then find 
16] 1 11 336 23114 | the Interval of Time o 
1 17 27 |6 36 | 1 22 | the neareit Phaſe from 
2 ol t 24 | 3 23 |6 48 | 1 30 eee Ame; with 
— 17 * r A which Interval take ou 
| : ' 36 12 : 1311 I of this Table the Hour 
141 43. 6 7240156 and Minutes to be added 
114 40 1 30 [2 5 to, or ſubtracted from, 
20 1 54 6|7 48 | 2 14 2 Flowing of aa 
Hock | — L——|———— for a more corre ime 
er High Wer. 
az 6 2 44 [8 122 34 K. | 
8$|212|2 39] 8 24] 2 45 | {DT It is intended lo treai 
12 2 18 2 328 36 | 2 55 | more fully on this Subject, 
160 2 24 j 2 26] 8 48 3 © | n the Elements of Navi- 
20] 2 30 | 2 21 [9.0 |_3 17 | gation, 
4 0 2 36 75 9 1213 28|_ RYE 


„% I have e 
Tide Inſtrumeut, 


ontrived an Inftrument, entitled the Lunar nd 
(Price Two Shillings,) which ſhews readily the 


Time of High-Water on theſe Principles ; alſo the Sun and 
Moon's Place for any Day, the Moon's Southing, and Time of 


High- Water, on cam 


mon Principles, & c. — — Alſo a Variation 


and Tide Inſtrument, (Price To Shilkings,) very uſeful to young 


Navigators, in correctin 
of finding the Time of 
Abbe de la Cai.le, | 


their Courſes, Sc. with the Meth 
igh-Water, on the Principles of the 


* 


r 


. 


* 00 ng ie vir 
1 an 
4 


. 1 Log: erſed Sines, with Natural r 


A LIST of the TABLES contained | in this 
9 


TABLE of 8 Rn 4p; of eh Co 

mes oint om 

able of Artificial Sines and te Tank 5 rb « 
tural Sines . * 

IV. Table for finding the Latitude by two Altiudes 120 


I. 


VI. The An gies hich every Khumd, or Point of the Com- . 


u Rakes with the 153 

Difference of * and} — to Points 
and Quarters 

VIII. Table of ditto, to 


OO both ihe Spire nd 
Nl. A . of Miles in every Spheroidical Meridian 242 


XII. Table of Am lines" > 243 
XIII. * ge of Azimuth to 1 Degree of Alu 

* 247 
XIV. Table of Aſcenfional Difference 248 


* 


XV. Table of the Time of the Sun's Rifng one Degree 250 
XVI. Table to turn Time into Degrees, „ 251 


XVII. Table of Ne fraction 252 
VUT. Table of Deprefion _ . : 253 
X. Table of the Sun's Parallax of Allitade . 253 

. Table of the Semidiameter of the Sun 5 253 


l. 1 of the Sun's M en” and Equation of 


. FR 
Wk; Tak of the Sun? X Place and Declination 1 288 
XXI * Arne 4 
> = 
- XIV. Table of Right-Aſcenfion and Declination of Stars 279 
XX. Table for the North- Starr 2381 
XXVI. Table of aal Altieudes » * . . 282 


* Table of che Moon's Parallax . 6 3 


* 


Li of tht Tabks. 


331 
XXVUT. Table of Dip, when Land-locked . 283 


XXIX. Table of Len 28 
XXX. Table of the — Letter, Primi, | and 2548 28 


XXXI. Table of the Moon's Soathing . 286 
XII. Table of the Number of Months. , +» 286 
XIII. Table of New Moons 237 

XXXIV. Table for finding the Dillance of Obje8y u Sea 288 

XXXœV. Table of the Moon's Phaſes 2389 


XXXVI. Table of Variation  . < r 
XXXVII. A Tide-Tüble 30¹ 
XXXVIII. Table Latitudey and 3 of Places 309 
XXXIX, Table of Variation, obſerved from 1766, to 1769 — 
XL. Table for e ater, on new | 


Frinriples ; . . * a 343 _ 
THE END 
— 12 D —_ — * — — 
ERRATa 


1 „ ticks Colon en © & 1d 6h b eg 
E , | 


Theſe are ſap; hed ta. 
be all the mai which T 


{ 


- 


5 IEP ; 
: Þedagg © 
| x | ö 1 1 
I. allowing 9@O KS, e, by BY'D » are. ; | 
B. LAW, in Avgalfazii-Lats, and J. JOHNSON, . 
Sr. Paut's-Cuon WY «np, LONDON. | 
1. Mel erde ü 
Valgar and Decimal 


the Reaſo 


IV. Steward 


HI. Retail Shop-k 


. ds Accounts. V. Wt 
India Factorage.—— Price Four Shillings. © 4 
3. Tune GeomgTRICHN ; containing Eſſays on Circulating 
Decimals, Logarithms, and Geometry. 
43᷑. An Erirouz of Natural and Experimental Philoſophy, 
| 1 Geography, with the Uſe of the Gross (being an 


Abridgement of his Lectures on theſe Subjects). Price Two 


7 | 5 Shillings and Sixpence, ſtitche. 
, Mr. DONN ba: alſo publifbed the follewing INSTRUMENTS, 


« which are ſold by Mr. Joynson ; alſa by Mr. Sa ER, Print- 
Seller, in Fleet-ſtreet, and Mr. WI q, Mathematical: Infra 
ment - Maler, in the Strand. A 1. + © 
1. The Variation and Tide Inſtrument improved. Price 

Two Shillings. 4 e 

Wks 2, The Lunar and Tide Inſtrument. Price Two Shillings. 

4 3. The Panorganon, for * the uſual Problems ot the 

Terreſtrial Globe. Price $ix Shillings, coloured. 

The improved Analemma, for ſolving the Problems of the 
* Celetial Ul Pries Three Shillings and Sixpence. 
| The U f theſe forr Inflruments is publiſhed, and may be had 

with'the Inflruments. ' Price Sixpence. 54 33> 1 

' 5- The Nautical Pocket - Piece. Pries Sixpence. 

5. The Navigation-Scale improved, (Price Five Shillings, ) a, 

with the Pamphlet of its Uſe. TH bag . 

This la Inſtrument is fold. by Meſſrs. Abaus, HEATH ani 
Wine, Lincoln, Martin, NAI N, WaTkins, ard WHiT- 
Fokd, Mathematical-Inſtrument-Makers. N 
| Sold alſo by Mr. Sa YER, in Fleet-ftreet, : 

1. A May of the Country Eleven Miles round Bz1sTor ; 
made from an actual Survey, by B. DONN. ' price Ten Shil- 
lings and Sixpence, in Sheets; or Sixteen Shillings and Six- 
pence, fitted up on Canvaſs, with Rollers, and coloured. 5 
2. A Pan of the City of BxisToug. by B. DONN. Price 
One Shilling and Sixpence. F | 

„ The AuTror's Mar of the County of Dzvox (which 
obtained the Premium of One Hundred Pounds of the SocitTY 
© or Ars, Cc.) is fold at EXIT ERK. | » 
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